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INTRODUCTION 

This data package contains the results obtained by Pacific Northwest 
Laboratory (PNL) staff in the characterization of samples for the 200-BP-l 
Site Investigation Analytical Chemistry Support Project. The samples were 
submitted for analysis by Westinghouse Hanford Company (WHC) under the 
Technical Project Plan (TPP) 16772 and the Quality Assurance Project Plan 
(QAPjP) AL0-001. The analytical procedures required for analysis were defined 
in the Test Instructions (Tl) prepared by the PNL 200-BP-l Project Management 
Office in accordance with the TPP and the QAPjP AL0-001. 

The samples (Table 1) were submitt ed with the appropriate WHC Chain of 
Custody (COC) and Sample Analysis Request Forms. The samples were delivered 
at refrigerated temperature (i.e., packed in ice in coolers) to the 300 Area , 
325 Building and 329 Building 200 -BP - l Sample Custodians. 

The requested analyses for samples# 92-06428, 92-06713, 92-06726 , 
92-06727 and 92-06904 are the full suite as specified in the WHC SOW. The 
full suite of analyses parameters of i nterest are ; nitrate, nitrite , 
phosphate, sulfate, cyanide, free cyanide, complex cyanide, bismuth, the EPA 
Contract Laboratory Program inorganic target analytes, total alpha, total 
beta, cesium-137, cobalt-60, ruthenium-106, plutonium-239/240, plutonium-238, 
strontium-90, technetium-99, total uranium activity, tritium, total organic 
carbon and the EPA Contract Laboratory Program organic target compound list . 
The other seven samples were submitted for total and free cyanide analyses. 
Weight percent solids is also determined for soil samples (see Table 2). All 
data are corrected to dry weight except where otherwise stated . The quality 
control (QC) requirements for the samples are defined in the test instructions 
for each sample. The QC requirements outlined in the procedures and requested 
in the WHC SOW were followed. Method blanks, matrix spikes , sample 
duplicates and/or matrix spike duplicates were analyzed . All QC data that 
exist are included in the appendices of this Data Package/Report . 

The data in this package are reported in separate tables or CLP Forms 
(Tables 2 through 16 and CLP Forms) for each analyte or method . Five 
appendices are provided; one for Test Instruction, one for Chain of Custody , 
Sample Analysis Request Forms and Sample Receipt Forms , one that contains t he 

2 



97~3508.1778 
primary inorganic analytical data, one that contains the primary 
radiochemistry analytical data, and one that contains the primary organic 
analytical data and full CLP data tables. 
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CERTIFICATION STATEMENT 

I certify that this data package is iri compliance with the terms and 
conditions of the TPP 16772 and QAPjP AL0-001 for completeness. Release of 
the data contained in this hard copy data package and in the computer-readable 
data submitted on floppy diskette has been authorized by the Project Manager 
or the Project Manager's designee , as verified by the following signature . 

10//,;./9)... 
8. M. Gillespie ~ Date 
200-BP-l Project Manager 
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TABLE 1: 200-BP-1 Sample Numbers 

WHC PNL ALO *Analyses 
Sample Number Sample Number Sample Type Requested 

8067Y5 92-06428 Soil Full Suite 
8067Y7 92-06713 Soil Full Suite 
8067ZO 92-06724 Soil CN Suite 
8067Z2 92-06725 Soil CN Suite 
8067Z3 92-06726 Soil Full Suite 
8067Z5 92-06727 Soil Ful 1 Suite 
8067Z8 92-06862 Soil CN Suite 
806800 92-06863 Soil CN Suite 
806802 92-06864 Soil CN Suite 
806804 92-06865 Soi 1 CN Suite 
806809 92-06904 Soil Full Suite 
806812 92-06905 Soil CN Suite 

CN Suite - Total CN, Free CN and Complex CN 
Full Suite - Anions, Bismuth, CLP Inorganic Target Analytes, 
Radiochemistry Suite, TOC and CLP Organic Target Compounds 
(as defined in Introduction, pg 2.) 
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TABLE 2: 

WEIGHT PERCENT SOLIDS SUMMARY SHEET 

SAMPLE DUPLICATE AVERAGE SOLIDS 
SAMPLE ID# PNL LOG# WT% WT% WT% '-.0 

-...J -------------- --------- ---------- --------- -------------- = B067Y5 4/29/92 92-06428 97.00 96.83 96.9 '-N 
c..n 5/14/92 92-06428 96.92 96.69 96.8 c::> 

B067Y7 4/29/92 92-06713 97.42 97.43 97.4 co 
'$ 

5/14/92 92-06713 97.24 97. 72 97.5 --J B06710 92-06724 95.44 96.26 95.9 co B067Z2 92-06725 95.88 96.04 96.0 ~ 

B067Z3 92-06726 96.63 96.67 96.7 
806715 92-06727 97.78 97.82 97.8 
B067Z8 92-06862 96 . 12 95.54 95.8 
B06800 92-06863 96.81 96.92 96.9 
B06802 92-06864 96.24 95.87 96.1 
B06804 92-06865 95.43 95.49 95.5 
806809 92-06904 97.45 98.09 97.8 
B06812 92-06905 97.09 97.21 97.2 

Note: Weight Percent Solids were determined following the method 
outlined in PNL-AL0-504. 
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ANION ANALYSIS RESULTS 

Samples 92-06428/8067Y5, 92-06713/8067Y7, 92-06726/806723, 
92-06727/806725, and 92-06904/806809 from SDG #18 as well as samples from SDG 
#19 were extracted using procedure PNL-AL0-108(Rev 0) and were analyzed using 
procedure PNL-AL0-212(Rev 0), in accordance with EPA Method 300.0. Sample 
92-06964/806815 (SDG #19) was s~lected as the batch QC sample for spiking. The 
sample preparation and analysis were performed in the 325 buiding in the 300 
area. 

Data presentation (see Table 3A-3D, and the notes below) 

Each anion has been listed on a separate page with sample, sample 
duplicate, matrix spike, duplicate matrix spike, and control standard 
information. 

RPO values for samples analyzed in duplicate, spike recoveries for 
spiked samples, and control standard recoveries have also been reported. For 
soil samples, all analyte values, spike levels, and recoveries were based on 
dry weights. 

The control standard for all anions has been defined as the spiked 
(method) blank. 

Concentration flags ( C ) and quality flags ( Q) have also been 
appended, where appropriate. 

CRDL and IDL values 
CRDL IDL 

Analyte µg/L mg/kg µg/L 

Nitrite-N 15 1 8 0.8 

Nitrate-N 15 1 7 0.8 

Phosphate-P 60 5 30 1. 7 

Sul fate 250 20 51 4.0 
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Reported values for solids are in mg/kg . For solid samples, at an 
extract buffer weight to sample weight ratio of 10, the IDL values have been 
estimated to be 0.8xCRDL for N02-N and N03-N, 0.33xCRDL for P04-P, and 
0.2xCRDL for S04. 

Hold Times 

The hold time of 48 hours after extraction (for soils) was met for all 
of the samples analyzed. 

Accuracy and Precision in IC Results 

The accuracy of reported values between 20-80% of the calibration 
maximum has been estimated to be ±10%, unless otherwise noted in this report. 
This level of accuracy may be considered achievable throughout the calibration 
range unless otherwise specified. The accuracy decreases and errors increase 
for lower analyte levels and may be 100% at the instrument detection limit. 

Quality Control 

The criterion for the acceptance of data, that the spiked blank values 
for the anions of interest are quantitated within ±20%, has been met. The 
retention time (R.T.) window for the anions of interest, set at ±10%, has been 
met. 

Sample 92-06713/B067Y7 was analyzed in duplicate with RPO values for all 
analytes being less than 10%. 

Sample 92-06964/B06815 from SDG #19 was spiked in duplicate and 
recoveries of all analytes except phosphate were well within the specified 
recovery limits. Phosphate spike recovery was slightly low but very 
consistent. It was noticed that area/height ratios for phosphate on these 
soil samples were higher than those for the verification and calibration 
standards. This results in shorter, fatter peaks and because quantitation is 
performed using peak area, it is possible that quantitation is slightly high. 
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This would also indicate that some property of the sample (e.g., complexation, 
a matrix effect, etc.) is affecting phosphate elution and quantitation. 

Recoveries of all analytes in the control standard (spiked method blank) 
were well within a 10% window. 
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TABLE 3A: ANION IC ANALYSIS DATA FOR TASKS 2 & 4 SDG 18 
NITRITE (N02-N) 

- - - - ---- - -C3----- -------- - -C6----- --------X RECOVERY---- - ---

CUST ID 
----------
8067Y5 

8067Y7 

806723 

806725 

806809 

806815+ 

NOTES : 
-----------

ALO I 

92-06428 

92-06713 

92 -06726 

92-06727 

92-06904 

92-06964 

Cl 
SAMPLE 

(mg/Kg) C 

0.8 U 

1.6 

48 .1 

43.3 

7.0 

0.8 U 

C2 
OUP X 

(mg/Kg) C RPD 

1.5 6X 

lX 

1. + Not in this SOG but reported for QC purposes. 

cs SHPL+ DUP+ 
BLANK SPIKE SPIKE SPIKE 

(mg/Kg) C (mg/Kg) (mg/Kg) (mg/Kg) 

0.8 U 

14 .1 15.6 14 .2 

2. XRPO values have been calculated using sample duplicates OR the two X spike recovery values . 
3. lOOX extraction effic iency assumed In defining dil. factor as (diluent vol / sample wt) 

x 1.00 gm/ml. 
4. CS : Method Blank ; C4 : Spiked Blank ; nominal sample wt=2.00gm. 
5. Estimated IOL = 0.8 mg/Kg. 
6. CROL= 1.0 mg/Kg . 

---C3--- ---C6--- ---C4---
SPIKE SHPL OUP CNTRL 

(mg/Kg) SPIKE SPIKE STD. Q 

15 .6 90X 91X 93X 

Quality Flags [Q] 

E: Estimated value, Interference present 
N: Spike recovery not within control limits 
*: Duplicate analysis not within control limits 

Concentration Flags [C] 

B: IOL <= [Analyte] < CRDL 
U: [Analyte] < IOL 
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CUST ID ALO I 
---------- ----------
8067Y5 92-06428 

B067Y7 92-06713 

B067Z3 92-06726 

B'J67Z5 92-06727 

B06809 92-06904 

B06815+ 92-06964 

NOTES: 

Cl 
SAMPLE 

(mg/Kg) C 
---------- --

23 .6 

15 .7 

565 

432 

266 

2.0 

TABLE 3B: ANION IC ANALYSIS DATA FOR TASKS 2 & 4 SDG lB 
NITRATE (N03-N) 

C2 
DUP X 

(mg/Kg) C RPO 
-------- -- --

14.8 6X 

lX 

cs 
BLANK 

(mg/Kg) 
----------

0.8 

----------C3----- ---- ------C6----- --------X RECOVERY--- -- ---
SHPL+ DUP+ -- -C3--- ---C6--- ---C4---

SPIKE SPIKE SPIKE SPIKE SHPL DUP CNTRL 
C (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) SPIKE SPIKE STD. Q 
-- -------- -------- -------- -------- -------- -------- -------- --
u 

12 .6 11.6 12. 7 11. 5 91X 92X 98X 

Qua 11 ty Flags [Q] 

E: Estimated value, interference present 
1. + Not in this SDG but reported for QC purposes . N: Spike recovery not within control limits 
2. XRPD values have been calculated using sample duplicates OR the two X spike recovery values . * · Duplicate analysis not within control limits 
3. lOOX extraction efficiency assumed In defining dll . factor as (diluent vol / sample wt) 

x l. 00 gm/ml. Concentration Flags [C] 
4. CS: Method Blank ; C4: Spiked Blank; nominal sample wt =2.00gm . 
5. Estimated IDL = 0.8 mg/Kg . B: IDL <= [Analyte] < CRDL 
6. CRDL = 1.0 mg/Kg . U: [Analyte] < IDL 

-.. o 
-.J 

~ 
u, 
c:::) 
co 
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co ~-
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TABLE 3C: ANION IC ANALYSIS DATA FOR TASKS 2 & 4 SOG 18 
PHOSPHATE (P04-P) 

----------C3----- ----------C6----- --------% RECOVERY---- ----
SMPL+ OUP+ ---C3--- ---CS--- ---C4---

% SPIKE SPIKE SPIKE SPIKE SMPL OUP CNTRL 
CUST IO ALO# 

Cl 
SAMPLE 

(mg/Kg) C 

C2 
OUP 

(mg/Kg) C RPO 

C5 
BLANK 

(mg/Kg) C (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) SPIKE SPIKE STD. Q 
---------- ---------- ---------- -- ---------- --
B067Y5 92-06428 40.0 1. 7 U 

B067Y7 92-06713 19 .0 18 .2 4% 

B067Z3 92-06726 19.6 

B067Z5 92-06727 7.6 

B06809 92-06904 4.1 B 

B06815+ 92-06964 26 .2 4% 37 .8 16 .7 37 .4 

NOTES : 

1. + Not in this SOG but reported for QC purposes . 
2. XRPO values have been calculated using sample duplicates DR the two X spike recovery values. 
3. 100% extraction efficiency assumed In defining dil. factor as (diluent vol/ sample wt) 

X 1.00 gm/ml. 
4. C5: Method Blank; C4: Spiked Blank; nominal sample wt=2 .00gm . 
5. Estimated IOL = 1. 7 mg/Kg. 
6. CROL= 5 mg/Kg . 

16 .7 69% 67% 

Quality Flags [Q) 

N 

N 

N 

N 

N 

97% N 

E: Estimated value, interference present 
N: Spike recovery not within control limits 
* · Duplicate analysis not within control limits 

Concentration Flags [C] 

B: IOL <= (Analyte) < CROL 
U: [Analyte] < IDL 



TABLE 30: ANION IC ANALYSIS DATA FOR TASKS 2 & 4 SDG 18 
SULFATE (S04) 

----------C3----- ----------C6----- --------% RECOVERY--------
Cl C2 cs SMPL+ OUP+ ---C3--- ---C6--- ---C4---

SAMPLE DUP X BLANK SPIKE SPIKE SPIKE SPIKE SMPL OUP CNTRL 
CUST ID ALO I (mg/Kg) C (mg/Kg) C RPO (mg/Kg) C (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) SPIKE SPIKE STD . Q 

---------- ---------- ---------- ---------- ---------- -- -------- -------- -------- -------- -------- -------- -------- --
8067YS 92-06428 67 .0 4 u 

.... ~ 

8067Y7 92-06713 45 . 7 43 .4 sx """...J 

LN 
80667Z3 92-06726 127 LJ"J 

c::) 

8067ZS 92 -06727 171 co 
~ ......... 

B06809 92-06904 200 -.J 
co 

B06815+ 92 -06964 37 .8 sx 91. 2 51. 2 BB .8 51.1 104% 100% 96% ~ 

I-' 
~ 

NOTES: Qua 1 i ty Flags [Q] 

E: Estimated value, interference present 
1. + Not in this SDG but reported for QC purposes. N: Spike recovery not within control limits 
2. %RPO values have been calculated using sample duplicates OR the two% spike recovery values . * · Duplicate analysis not within control limits 
3. 100% extraction efficiency assumed in defining dil. factor as (diluent vol/ sample wt) 

X 1.00 gm/ml . Concentration Flags [C] 
4. CS: Method Blank; C4: Spiked Blank; nominal sample wt=2 .00gm . 
5. Estimated IDL= 4 mg/Kg . 8: IDL <= [Analyte] < CRDL 
6. CRDL= 20 mg/Kg. U: [Analyte] < IDL 



CYANIDE ANALYSIS RESULTS 

Total cyanide analysis was performed in room 313 of building 325 in the 
Hanford Site 300 area . This data package includes cyanide results for 12 
soil-sediment samples . Cyanide results for Task 2&4 SDG #18 are presented by 
colorimetric analysis run batch. Results are summarized in Table 4 
(Soils/Sediments). 

Total cyanide results for soil-sediment samples and corresponding 
duplicates (where applicable) were below the instrument detection limit (IDL) 
of 0.2 mg/kg for samples B06770, B067Z2 , B067Z8, B06800, B06802, and B06804. 
The "measured" concentration for samples B067Y7, B067Z3, B06809, and B06812 
were below the CROL of 1.0 mg/Kg but above the IDL; sample B06809 actually 
calculated above the CRDL because the radioactive level required a reduced 
sample size of about 2 gm i nstead of the usual 5 gm. Only samples B067Z5 and 
B067Y5 had CN concentrations above t he CRDL; the results being 1.9 and 248.5 
mg/kg, respectively. Sample B067Y5 was the only sample in this SDG requiring 
free cyanide analysis. The 12 day hold time specified for cyanide analysis 
under the CLP protocol was met for all samples in this data package. 

Accuracy and precision can be inferred from the recovery data for the 
distilled CN laboratory control standard ; i.e., ICV-6 (LCS-0789), prepared by 
ICF Corporation. The average CN recovery for the laboratory control sample 
analyzed with the soil -sediment samples was 106% with a standard deviation of 
3%. Recovery value for ICV-6 is based on the spiking of 2 ml of stock 
standard ICV-6 to 500 ml of deionized water and recovery back calculated to 
the original ICV-6 cyanide concentration . 

The average spiked soil-sediment sample CN recovery for the twelve 
samples was 100% with a standard deviation of 5%. 

Total cyanide found in water blanks analyzed for each analysis set 
within the data package were bel ow the IDL. The IDL for liquids in the 
colorimetric cyanide analysis procedure is 2 µg/L, based on the EPA CLP 
approved procedure for determin i ng IDL . For solids the comparable 
colorimetric cyanide IDL is 0.2 mg/kg, assuming a sample weight of 5 g. 
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TABLE 4: TOTAL CYANIDE ANALYSIS DATA FDR TASKS 2 & 4 
SDG llB 

SOILS-SEDIMENTS Sample Sample Blank Spike Sample+ !CV "Recoveries 
GI Dup G2 GS added Spike G3 G4 Smpl + ICV 

Sample ID PNL Log# (mg/kg) C (mg/kg) C RPO (µg/L) C (µg) (mg/kg) (mg/L) Spk G3 G4 Q Footnotes 
--------- --------- -------- -------- -------- ----------
B067ZO 92-06724 0.2 u 0.2 u N/A 2.0 u 49 .1 10.5 9. 7 102" 103" 1-5 ·,,.o 
8067Y5 92-06428 249 2,3,5 -·-J 

B06722 92-06725 0.2 u 0.2 B NIA 2.0 u 49 . l 10 .5 9.9 101" 105" 1-5 ~ 
U"1 B067Y7 92-06713 0.8 B 2,3,5 'c::::) 
co 

B06723 92-06726 0.8 B 0.6 B 25" 2.0 u 49 . l 25.9 10 .2 102" 109" 1-5 'le 

B067Z5 92 -06727 1. 9 2,3,5 -"-,,J 

B06728 92-06862 0. 2 u 0.2 u N/A 2.0 
·-..s:::, 

u 49.1 10 .4 10 .0 101" 106" 1-5 ~ 
B06800 92-06863 0.2 u 2,3,5 

t-' 
0) B06802 92-06864 0.2 u 0.2 u N/A 2.0 u 49 . l 10 . 7 10.3 105% 109% 1-5 

B06804 92-06865 0.2 u 2,3,5 

B06809 92-06904 1.4 B 1.1 B 24" 2.0 u 49 .3 22 .5 9.6 90% 102% 1-5 
B06B12 92-06905 0.9 B 2,3,5 

Hean 100% 106% 
Std Dev 5" 3" 

Footnotes 
1. Stock ICV-6"9.4 mg/L; 2 ml (18 .81kJ CN) added to distillation flask & recovered in 250 ml NaOH . 
2. Contract required detection limit for soil-sediment• 1.0 mg/kg. 
3. IDl for solids Is 0.2 mg/kg based on 5 g sample; Sample IDl adjusted for weight used . 
4 . RPO must be w1th1n one CRDl when either sample or duplicate are below SX CROl. 
5. C Flags: U= <IDl, B= <CROl but =>IDl; Q Flags: N= Spike Recovery Failed, *= RPO failed . 
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FREE CYANIDE ANALYSIS RESULTS 

The sample in this sample del ivery group was extracted using procedure 
PNL-AL0-107 and were analyzed using procedure PNL-AL0-271, which was derived 
from Dionex Application Update 107 . The sample preparation and analysis were 
performed in the 325 building in the 300 Area. The single sample from SDG #18 
requiring free CN analysis and other samples from SDG #17, #18 and #19 were 
analyzed in this analytical run. One sample from SDG #17 was selected as the 
Batch QC sample for spiking . 

Data presentation (See Table Sand notes below) 

Each sample is listed on a separate line with sample , sample duplicate 
matrix spike, duplicate matrix spike, and control standard information . 

RPO values for samples analyzed in duplicate, spike recoveries for 
spiked samples and control standard recoveries are also reported. For soil 
samples, all analyte values, spike levels, and recoveries are based on dry 
weights. 

The control standard is the spiked method blank . 

Concentration flags (C) and quality flags (Q) are also appended , where 
appropriate. 

CRDL and IDL values 

CRDL = 10 µg/L, 1 mg/Kg; IDL = 5 µg/L, 0.5 mg/Kg 

Reported values for solids are in mg/Kg. The IDL values are estimated 
at O.S*CRDL in the liquid and assumes a 100-fold dilution during extraction 
for solid samples. 

17 
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Hold Times 

-
The hold time, analysis within 1i days following sample receipt, was not 

met for sample 92-06428/B067Y5 (SDG #18}. This sample missed the 12 day hold 
time by 11 days. Since the results are similar to those from samples in SDG 
#16, #17 and #19, it is reasonable to assume that there has been little impact 
on the validity of the results from the extended hold time. 

Accuracy and Precision 

The accuracy of reported values between 20-80% of the calibration 
maximum is estimated to be ±10%. This value may be used over the complete 
calibration range unless otherwise noted in the Problems section of this 
report. The accuracy decreases and errors increase for lower analyte levels 
and may be 100% at the instrument detection limit. 

Quality Control 

The criterion for the acceptance of data, that the sp i ked blank value 
has been quantitated within ±20%, has been met for both analysis runs . The 
retention time (R.T . } window fo r the anion of interest, set as ±10%, also has 
been met. 

It should be noted that t he analyst opted to spike the samples at 
one-fourth the level that is normally done. The matrix spike and duplicate 
matrix spike recoveries for sample 92-05953/801S84 (SDG #17) was within 
acceptable limits. 

Duplicate sample analyses, performed on sample 92-05953/801S84 (SDG #17} 
was quantitated within the acceptabl e limit . 

Problems 

Except for the lower than normal spiking levels no problems or 
occurrences of an unusual nature were noted for these samples during this run . 

18 



TABLE 5: FREE CYANIDE ANALYSIS FDR TASKS 2 & 4 
SDG 118 

------ % Recovery ------

Sample 
Jl 

Sample ID# PNL Log# mg/kg 
---------- --------- --------
B067YS 92-06428 

B01SB4+ 92-05953 

Concentration Flags [C] 

U : [ANALYTE] < IDL 

1.88 

2.66 

B : IDL <= [ANALYTE] < CRDL 

CRDL = 1.0 mg/kg (solids) 

Sample 
dup. J2 

C mg/kg C RPO 
--------

2.50 

Estimated IDL = 5 ug/L (liquids). 0.5 mg/kg (solids) 

NOTES: 

--JS--
Matrix 
Blank 
ug/L 

5 

6 

-------J3 ----- -------J4 -------- ------J6 -----
Sample+ Spike 
Spike Added 

C mg/kg mg/kg 

u 

4.03 1. 26 

Quality Flags [Q] 

H: Hold time not met 
E: Estimated Value 

Control Standard Dup. + 
Std. Added Spike 
mg/kg mg/kg mg/kg 

--------
1. 25 1. 25 

3. 72 

N: Spike recovery not within control limits 
Duplicate Analysis not within control limits * 

Spike 
Added 
mg/kg 

1. 23 

l . + This sample is not part of this SDG but included for QC and documentation purposes . 

--J3-- --J6-- - -J4--
Dup. + Control 

Spike Spike Std. 
Rec. Rec . Rec . 

100 

109 86 

2. 100% spike level Is expected to be 12.50 ug/L in the extract and 1.25 mg/kg in a 0.2 gm sample containing no moisture, see narrative. 
3. 100 % extraction efficiency is assumed In defining the extraction dilution as (diluent vol / sample wt) x 1.00 gm/ml . 
4. JS The method blank value has been used In this column . J4 Control Std . is the spiked method blank . 
5. The RPO value has been calculated using duplicate results . 
6. Samples analyzed 5/14/92 

Q 
Flags 

H 

H 

·-..o 
~ 

~ 
t.n 
c:;) 
co 
'!! --._J 
"-...,S::, 
~..! 
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COMPLEX CYANIDE ANALYSIS RESULTS 

The complex cyanide results are calculated from the difference in the 
total cyanide results and the free cyanide results. A "ferrocyanide" result 
is not obtained nor calculated since the amount of the complex cyanide being 
ferrocyanide is indeterminant. 

Samples are analyzed for free cyanide based on first determining that 
the total cyanide result is greater than or equal to 2 mg/Kg for soils or 20 
µg/L for water. Soil samples <2 mg/Kg and water samples <20 µg/L total 
cyanide are typically not analyzed for free cyanide to save on analysis cost. 
Attempt i ng to perform free cyanide analysis near the Contract Required 
Detection Limit of total cyanide is not meaningful. 
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TABLE 6: COMPLEX CYANIDE DETERMINATION 
FOR TASKS 2 & 4 SDG #18 

Total CN Free CN Complex CN 
Sample ID# PNL Log# mg/Kg mg/Kg mg/Kg (1) 

B067Y5 92-06428 249 1.9 247 

(1) Results calculated by subtracting the free cyanide results 
from the total cyanide results. 



GRAPHITE FURNACE ATOMIC ABSORPTION ANALYSIS RESULTS 

Samples for Task 2&4 SOG #18 and the accompanying QC samples were 
prepared following acid extraction procedure PNL-AL0-101 "Acid Digestion for 
Metal Analysis". The methodology is consistent with the CLP procedure for 
acid digestion of waters and sediments. Extracts were analyzed by graphite 
furnace atomic absorption (GFAA) spectrometry following procedures PNL-AL0-214 
(As), PNL-AL0-215 (Se), PNL-AL0-216 (Bi), PNL-AL0-217 (Pb), PNL-AL0-220 (Tl), 
and PNL-AL0-221 (Ag}. The PNL GFAA procedures are comparable to CLP SOW 788 
GFAA Methods. Digestion of samples and GFAA analysis were performed in 
building 325 and analyses were performed on 8/21/92 through 8/31/92. The CLP 
SOW 788 required hold time of 180 days was met. 

The accuracy of the analyses can be estimated from the average of the 
ICV and CCV percent recoveries , while the analytical precision can be 
ascertained from the standard deviation of these recoveries . 

....8g_ _fil._ __fil_ ..1!L ..2L ...IL 

ICV/CCV %Recovery: 106% 105% 103% 106% 107% 105% 
Std. Dev.: 3% 5% 6% 2% 7% 2% 

The RPO was omitted in Table 7a for Ag, Se and Tl since the measured 
concentrations were below the instrument detection limits. The RPO for As and 
Bi was calculated even though the sample results were below 5x .CROL; the 1 
CROL limit was applied. All samples contained significant quantities of Pb 
and demonstrated a reasonable RPO of 14%. 

Various problems were encountered during the analysis of this SOG group . 
The problems and issues are addressed on a "per analyte" basis. 

******** Selenium: 
The Se post-digestions spike recoveries were unacceptable on the 
first set of analyses (8/24/92) and a lOx dilution was performed 
on the sample and reanalysis was performed (8/25/92 and 8/31/92). 
The Se results for all samples were below the CRDL and, since the 
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reanalysis spike recover i es remained very low the Se results were 
flagged (i.e., "W"). 

The soil matrix and the presence of Fe may bias Se (and As) 
results when deuterium background correction is used (as is the 
case with the PE 5100) rather than Zeeman background correction. 
The reportable detection limit for Se has been increased by ten
fold due to the necessity of diluting the samples to reduce the 
matrix interferences responsible for poor analytical spike 
recoveries. 

The initial runs for Se produced negative analytical spike recoveries 
due to the requirement that the sample results which are less than the 
IDL be set to zero to calculate the spike recovery. However, by using 
measured sample and spiked sample absorbances (negative or positive) to 
calculate the recovery of the spike, all analytical spikes recoveries 
ranged between 83% to 117%. This provides information to support the 
contention that the negative absorbances are due to signal suppression 
caused by a matrix constituent and not due to an analysis or system 
error. 

The middle CCV failed by 1% on the set of l0x diluted samples analyzed 
on 8/25/92. Since Se was not detectable in any sample, the CCV at 111% 
is not considered significant and the analyses were not rerun. 

There was no detectable Se measured on the pre -digestion spike for soil 
sample 8067Y5 (92-06428); therefore, all samples have been flagged with 
an "N". A water blank containing the same level of Se spike was 
recovered at 74% and the LCS (0287 - range 19.1 to 59.4 mg/Kg) was 
recovered at 33.3 mg/Kg, or 85%. Both of these laboratory controls 
indicate that there are no problems associated with the sample 
preparation or GFAA analysis. 
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******** Arsenic: 
The analytical spike for 807Y7 (92 -06713-81) failed at 116%. Since the 
results for the sample were below the -CRDL, no rerun was performed . 

******** Silver: 
The pre-digestion spikes for both the sample spike 92 -06428-83 and the 
blank spike control 92-06428-86 showed no recovery of the silver. The 
absences of the Ag in the spiked sample may be due to the presence of 
low concentrations of Cl; however , the loss of the spiked blank control 
has not been explained, but could be the result of a spiking error . The 
LCS recovery is good, indicating a good sample preparation operation. 
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TABLE 7a: GRAPHITE FURNACE AA ANALYSIS DATA FDR TASKS 2 & 4 -- SOG #18 

B6 (a) 
---- - -- --Bl- ------- -- ---------B2------- ---- ----BS- --- - - -----B3----- -- --------B4---------

Post Post Post Sample+ Digest 
Sample Spike Flags Oupl. Spike Bl&B2 Blank Spike Spike Spike LCS LCS 

Analyte Sample IO# PNL Log# mg/Kg Rec C Q mg/Kg Rec C Q RPO mg/Kg Rec C mg/Kg Rec mg/Kg Rec 
-------- ---------- ---------- ----- --- -- --- --- ------ ----- --- ------- ------
Ag B067YS 92 -06428 0. 11 93X u N 0. 11 92X u N NIA 0. 14 99% u 0.14 1% 20 . 21 91% 
As B067YS 92-06428 3 . 18 105" 3.38 93" 6% 0. 19 102% u 10.18 88% 886.84 97% 
Bl B067YS 92 -06428 26.34 101" 29 . 26 105% 10% 0.29 100% u 36 . 52 128% 43 . 78 109X 
Pb B067YS 92-06428 15 .32 103" 17 . 64 100% 14X 0. 09 96X u 19 . 44 103X 266 .33 113% 
Se B067YS 92- 06428 0.97 53X u NW 1. 02 54% u NW N/A 0. 13 69" u N/A N/A 33 .32 0sx 
Tl B067YS 92-06428 0.05 93" u 0.05 94% u N/A 0.07 97% u 8 . 13 81% 43 .66 112% 

Ag B067Y7 92-06713 0 . 13 97X u N 
As B067Y7 92-06713 1. 69 116% B 
Bl B067Y7 92- 06713 0.84 105% B 
Pb B067Y7 92-06713 3. 72 90% 
Se B067Y7 92-06713 1. 23 76% u NW 
Tl B067Y7 92-06713 0.06 98% u 

Ag B067Z3 92- 06726 0. 13 96X u N 
As B067Z3 · 92-06726 2. 74 99X 
Bl B067Z3 92-06726 0. 22 105% u 
Pb B067Z3 92-06726 3.88 87% 
Se B067Z3 92-06726 1. 22 78% u NW 
Tl B067Z3 92 -06726 0. 11 99% B 

The CROL (IOL) in ug/L: for AA5100 PE (05/18/92) Ag=lO (0.69) , As=lO (0 .93), Bi=60 (1 .44). Pb=3 (0.45). Se=S (0 .63), Tl=lO (0 .33) 
The CROL (IOL) In mg/Kg @200X: Ag=2 .0 (0 . 14) , As=2.0 (0 .18). Bl=12 (0 .30), Pb=0.6 (0 .09), Se=l .O (0 . 13), Tl=2 .0 (0 .07) 
The analytical spike levels in ug/L is 20 for As, Bi. Pb, Tl and 10 for Ag, Se . 
LCS standard : Ag, As , Pb, Se, Tl -- ICF 0287; Bi - - Inorganic Ventures G-Bl0119 
ICV/CCV used during analyses: Ag, Pb, Tl -- ICF ICV4(1290); As, Se -- ICF ICV2(1290); Bi- - lV G-BI0119 . 
Pre-digestion spike (ug/L): Ag=40, As=40 , Bl=40 , Pb=20, Se=lO, Tl=SO. 

(a) The spiked blank, B6, is used for the Bi control standard ; spike is at 40 ug/L. Also, note that B6 for Bi is reported in ug/L . 
(b) No analytical spike performed on these samples . 
(c) Analysis dates : Ag (B/26/92). As (B/24&31/92) . Bi (B/21&31/92), Pb (8/27/92) , Se (8/25&31/92). Tl (8/25/92). 

CLP Flags: U = [Analyte] < IOL B = IOL <= [Analyte] < CROL 
N = Pre-digestion Spike Recovery not within control limits (75- 125%). 
W = Post-digestion spike recovery not within control limits; sample absorbance < SOX of spike absorbance. 
*=RPO not within control limits . 

Post 
Spike 

Rec 

91% 
101% 
(b) 
104% 
(b) 
112% 

'-.,,0 
'.J 
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c..n 
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TABLE 7b: GRAPHITE FURNACE AA ANALYSIS DATA FOR TASKS 2 & 4 -- SDG #18 

------- --81 - ---------
(a) Post 

Sample Spike Flags 
Analyte Sample ID# PNL Log# mg/Kg Rec C Q 
-------- ---------- ---------- --- -- ---
Ag 8067Z5 92-06727 0. 14 97% u N 
As 8067Z5 92-06727 2.32 llOX 
Bi 8067Z5 92-06727 1. 23 103% B 
Pb 8067ZS 92-06727 5. 12 85% 
Se 8067Z5 92-06727 1.25 71% u NW 
Tl B067ZS 92-06727 0. 07 102% u 

Ag 806809 92-06904 0.13 99% u N 
As 806809 92-06904 2 . 10 102% 
Bi 806809 92-06904 0.69 91% B 
Pb 806809 92-06904 2.44 89% 
Se 806809 92-06904 1.19 79% u NW 
Tl 806809 92 -06904 0.06 99% u 

The CRDL (IOL) in ug/L: for AASlOO PE (05/18/92) Ag=lO (0 .69), As=lO (0 .93). Bi =60 (1 .44}, Pb=3 (0.45), Se=S (0.63), Tl=lO {0 .33) 
The CRDL (IDL) in mg/Kg @200X : Ag=2.0 (0 .14), As=2 .0 (0.18), Bi=l2 (0 .30), Pb=0 .6 (0.09), Se=l .O (0 .13), Tl=2 .0 (0 .07) 

The analytical spike levels in ug/L is 20 for As, Bi , Pb , Tl and 10 for Ag, Se . 

(a) Supporting QC (e .g., LCS , duplicates, pre-digestion spikes) shown in Table 7a. 
(d) Analysis dates : Ag (8/26/92), As (8/24&31/92), Bi (8/21&31/92), Pb (8/27/92), Se (8/25&31/92), Tl (8/25/92) . 

CLP Flags : U = [Analyte) < IDL B = IDL <= [Analyte) < CRDL 
W = Post-digestion spike recovery not within control limits ; sample absorbance < SOX of spike absorbance . 
*=RPO for batch duplicate not within control limits . 
N = Pre-digestion Spike Recovery not within control limits (75- 125%). 
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MERCURY COLD VAPOR ATOMIC ABSORPTION ANALYSIS RESULTS 

Samples for Task 2&4 SDG #18 and their -accompanying QC samples were 
analyzed by cold vapor atomic absorption (CVAA) spectrometry following 
procedure PNL-AL0-213 (Mercury in Water, Solids, and Sludges by Manual Cold 
Vapor Technique). The PNL manual CVAA procedure is consistent with CLP SOW 
788 CVAA Method. Digestion of samples and CVAA Hg analysis were performed in 
the 325 building, laboratory 313. The CLP SOW 788 and contract required hold 
time of 26 days was met for all samples. 

Due to difficulties in obtaining consistent acceptance of the ICV/CCV 
analysis and also in meeting the recovery requirements of the LCS, minor 
modifications of the procedure have been documented (DR-91-99} and 
implemented. These modifications, which were primarily changes in the 
reaction chamber design and path length reductions, improve the detection 
limit by lOx and significantly improve reproducibility at the concentration 
levels required by the contract. These modifications have been incorporated 
into a new revision of the Hg procedure which is currently undergoing 
technical review. 

The CVAA Hg analyses were conducted on a Perkin-Elmer 5000 AA 
instrument. The results for the samples are reported in Table~' along with 
the QC spike and duplicate from B067Y5 (for analyses performed on 5/1/92} and 
B06809 (for analyses performed on 5/21/92) and LCS recoveries. 

For the 5/1/92 Hg analysis batch the average recovery for the two 
!CV/CCV analyses was 100%; for t he 5/21/92 Hg analysis batch the average 
recovery for three ICV/CCV analyses was 98.6% with a standard deviation of 
2.4%. The analysis of the LSC (0287} sample on 5/1/92 and 5/21/92 was 11.9 
and 9.6 mg/kg, respectively; both LCS analyses being within the 8.5-17.0 
certified range. The pre-digestion spike recovery for both batches was 101%. 
Precision, as indicated by the RPO from two sets of sample and duplicate 
analyses, was approximately 10%. 
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SOLID SAMPLES 

Sample ID# PNL Log# 

Date : 05/01/92 
B067Y5 92 - 06428 
B067Y7 92-06713 
B067Z3 92-06726 
B067Z5 92-06727 

SRM 2704 

Date : 05/21/92 
B06809 92 - 06904 

SRM 2704 

TABLE 8: Hg COLD VAPOR AA ANALYSIS DATA 
SDG #18 

Bl 82 

Sample Flags • Dupl . 
mg/Kg C Q • .- 1119/K~ C 

0. 06 
0.06 
0.03 
0. 18 

0.03 

0.07 

0. 04 

85 

81&82 Blank 
%RPO mg/Kg 
----4 

C 

4" 0.004 B 

11" 0.004 U 

83 (a) 

Sample Digest 
+Spike Spike 
mg/Kg "rec 

0. 27 101" 

0.24 lOlX 

84 (b) 

LCS LCS 
mg/Kg "rec 

11 . 86 93" 

1.41 96X 

9.56 
1.30 

75X 
89" 

(a) 83 Predigestion Spike = 0.05 ug Hg in 25 ml aliquot . (Analysis aliquot: sample 25ml, spike 10ml) 
(b) LCS 0287 Hg certified at 12 .7 mg/Kg (Range 8.5 to 17.0 mg/Kg) 
(c) If analyzed, NIST SRM2704 certified at 1. 47 ug/g Hg 
(d) RPO only calculated If both sample and duplicate are >IDL 
(e) IDL = 0.04 ug/L [or 0.004 mg/Kg -- (0 .04ug/L * 0. ll) / lg] 
(f) CRDL = 0.2 ug/L [or 0. 02 mg/Kg -- (0 . 2 ug/L * O. ll) / lg) 
(g) Cal i brat ion standards NIST SRM3133, !CV/CCV standard Johnson-Matthey 14395 
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INDUCTIVELY COUPLED PLASMA ATOMIC EMISSION SPECTROPHOTOMETRIC ANALYSIS RESULTS 

Samples and their accompanying quality control samples were prepared 
following acid digestion by procedure PNL-AL0-101, Acid Digestion for Metal 
Analysis. The methodology is consistent with the CLP procedure for the acid 
digestion of waters and sediments. The acid leachates were then analyzed by 
Inductively Coupled Plasma Atomic Emission Spectrophotometry (ICP-AES} 
following procedure PNL-AL0-211. This method is comparable to EPA method 200.7 
CLP-M. Calibration standard sources and preparation information are located in 
the PNL-ALO instrument archive file: "ICP-325-405". The analysis was performed 
in the ICP lab 405, building 325 in the 300 area. 

The data is presented following U.S. EPA - CLP reporting format 
according to the SOW 7/88 protocol. Analyte concentrations are reported as dry 
weight corrected concentrations on "FORM I - IN, INORGANIC ANALYSES DATA 
SHEET". Spike sample recoveries are reported on "FORM V (Part l} - IN, SPIKE 
SAMPLE RECOVERY". Duplicates and RPD's (Relative Percent Differences} are 
reported on "FORM VI - IN, DUPLICATES". Laboratory quality control sample 
results are reported on "FORM VII - IN, LABORATORY CONTROL SAMPLE". 

This discussion is relative to the following samples (ALO Log-In #'s} in 
SDG# 18: 92-06428, 92-06713, 92-06726, 92-06727, 92-06904. 

The quarterly linear range test lapsed the normal time span (3 months} 
by three days. This test is intended to demonstrate validity of linearity up · 
to some maximum value, usually the concentration value of the high calibration 
standard. Linearity can also be demonstrated based upon the measurements of 
the interference check standard, although the standard is not specifically 
intended for this purpose. The quality control check standard contain analytes 
at very high concentrations, generally much higher than that found in most 
soil samples. Since the results of the interference check standard 
measurements were all within acceptable limits and represent concentrations 
higher than those normally found in soil samples, this measurement provides 
evidence that any measurement at or below this concentration would be linear . 
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All of the analyte concentrations in the soil samples measured within SOG #18 
were much less than the concentrations found in the interference check 
standard. Therefore the time laps of the quarterly linear range test should 
have no effect upon the accuracy of the measurements reported. 

This report contains the results for all of the samples including a 
pre-digestion spiked sample and a post-digestion spiked sample for antimony 
recovery test. The pre-digestion spiked sample failed to meet the recovery 
limits for antimony, manganese, and nickel. Because antimony has routinely 
failed the pre-digestion spike recovery test on 200BP1 soil samples, a 11 post
digestion11 spiked sample was prepared and analyzed. The post-digestion spiked 
sample result for antimony was within acceptance limits similar to past 
analyses. This is the sixth group of samples that have had a pre-digestion 
spike recovery test fail for the analyte antimony. Although techniques are 
known that would keep antimony soluble, they can not be used since it would be 
in conflict with the digestion preparation method defined by CLP SOW 7/88. 

Precision and accuracy for the quality control samples were within EPA 
acceptance limits with the following exceptions: low aluminum recovery from 
the laboratory control sample (LCS-0287); under recovery for nickel and 
antimony and . over recovery for manganese in the pre-digestion spike sample; 
poor duplicate sample precision (48%) for copper; and failure of the serial 
dilution test. Failure of the serial dilution test was due to a mechanical 
dilution error. This appears to be demonstrated by the fact that the majority 
of analytes that have concentrations significantly above the IDL were all 
similar but low by approximately 15% difference from the "initial sample 
result". Previous serial dilution tests have not demonstrated difficulties 
toward meeting the ±10% acceptance criteria. Therefore failure of the serial 
dilution test most likely does not reflect any "matrix" problems relative to 
the soils samples being measured. 

The reason for the low recovery for aluminum in the laboratory control 
standard (LCS-0287) is not known. Calibration verification standards were well 
within the 90% to 110% control limits. The aluminum concentration in the (LCS-
0287) is very low (approximately 300 mg/Kg) compared to the concentration of 
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aluminum found in the samples (5000 to 10,000 mg/Kg). There should be minimal 
effect on the aluminum results. 

The over recovery for manganese and the under recovery for nickel in the 
pre-digestion spiked sample (B067Y5 "S") is probably attributed to sample in
homogeneity. Manganese in the un-spiked sample "B067Y5" (221 mg/Kg) is low 
relative to the other soil samples (227 to 310 mg/Kg). This might account for 
the over recovery (156.5%) of manganese. Nickel recovery was low in the pre
digestion spike sample (57.5%). The nickel concentration in the un-spiked 
sample (B067Y5) was nearly ten times (131 mg/Kg) higher than any of the other 
samples analyzed during this run, with a single exception of 65.8 mg/Kg 
(B06825 from SOG #19). The remaining eight samples ranged between 8.3 and 
14.6 mg/Kg in nickel concentration. The poor duplicate precision for copper is 
also most likely caused by sample in-homogeneity, especially at the low 
concentration found in the samples (13.3 and 8.1 mg/Kg). With exception of the 
two anomalous high nickel values (131 and 65.8 mg/Kg) and the single low 
manganese value noted above, the majority of the values for nickel, manganese, 
and copper are below average soil concentrations of 40, 850, and 20 mg/Kg 
respectively (RR Brooks, Geobotany & Biogeochemistry in Mineral Exploration, 
1972). Therefore the consequence of the unacceptable pre-digestion spike 
sample recovery for manganese and nickel should not significantly impact this 
report. 

The fundamental problem of achieving acceptable analytic precision for 
spike sample recovery and relative percent difference between duplicates is . 
directly correlated with sample homogeneity. It was virtually impossible to 
withdraw a "representative" sub-sample for ICP cation analyses from any of the 
soil samples received. Nearly all of the samples contained large rock 
fragments (up to 10 mm in cross section at times) mixed in with varying finer 
gradations of rock, down to silt and clay size fractions. Normally, one would 
sieve the samples to obtain a 1 mm diameter and smaller size fraction. If a 
analysis of the total content of the sample is needed, the next step _in 
preparing the sample would be to grind it to less than 63 micron size 
particles. If an acid leach of the surface coatings only are needed, the 
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grinding step would be by-passed. Sample sieving during soil sample 
preparation was not permitted under the conditions of the present contract. 

Another contributing factor which may lead to anomalous values comes 
from the hydrous-oxide coatings observed on rock fragments in the samples. 
Analytes such as zinc and manganese often are enriched in these coatings. The 
acid leach procedure used in sample preparation in this contract would easily 
solubilize these coatings. Inclusion of either large rock fragments or 
excessive amounts of hydrous-oxide crust would bias the concentrations either 
lower or higher for some analytes. Thus the process of preparing or not 
preparing the sample properly before sub-sampling can alter the analytic 
measurements. If not properly prepared it can lead to large variations in pre
digestion spike recoveries and poor precision between "duplicate" samples. 
These effects were observed for most of the soil samples measured. 
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U.S. EPA - CLP 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name: BATTELLE PNL 

Lab Code: 

SOW No.: 7/88 

-------
Case No.: 

EPA Sample No. 
B067Y5 

-B067Y5---•-
-B067Y5--L-
-B067Y5--S-
-B067Y7=-::: __ 
-B067Z3 
-B067Z5 ___ _ 

B06809 -B06813 ___ _ 

-B06815 -B06823 ___ _ 

B06825 -B06827 ___ _ 

Contract: 

SAS No.: 

Lab Sample ID 
92-6428-Bl 

-92-6428-B2 
-92-6428-BL-
-92-6428-83 
-92-6713-Bl-
-92-6726-Bl-
-92-6727-B1-
-92-6904-Bl-
-92-6963-B1-
-92-6964-Bl-
-92-7040-Bl 
-92-7141-B1-
-92-7142-Bl-

Were ICP interelement corrections applied? 

Were ICP background corrections applied? 
If yes - were raw data generated before 
application of background corrections? 

Comments: 

SDG No.:18&19 

Yes/No YES 

Yes/No NO 

Yes/No 

200BP1 TASK 2 & 4, SDG# 18 & 19 ____________________ _ 
--ANALYST: ML-THOMAS-
--DATE ANALYZED: 06/_3_0~/9-2-~(AR __ C_H~IV----E ___ F_I~L_E_: ___ I~C~P---3-2~5---4-0=5~)-9-2~D~l-8~2~A,----___;_---
--INSTRUMENT M&TE: WB73520 - - --- - -
I certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submitted 
on floppy diskette has been authorized by the Laboratory Manager or the 
Manager's designee, as verified by the following signature. 

Signature: Name: 

Date: Title: 

COVER PAGE - IN 3/90 
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Lab Name: BATTELLE PNL 

Lab Code: 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

-------
Case No.: 

Contract: BATTELLE_P 

SAS No.: 

EPA SAMPLE NO. 

B067Y5 

SDG No.: 18&1.9 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

96.8 

Lab Sample ID: 92-6428-Bl. 

Date Received: 04/21./92 

· concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

- -7429-90-5 Aluminum 521.0 E p 
u -N- -7440-36-0 Antimony_ 3.0 p 
-E- -7440-39-3 Barium 74.8 p 

Beryllium B --- -7440-41.-7 0.22 p -7440-43-9 Cadmium 0.93 B p 
Calcium - -7440-70-2 6530 E p 
Chromium- - --- -7440-47-3 11..2 p 
Cobalt - B -7440-48-4 3.9 p 

Copper= 
-7440-50-8 13.3 * p - -E- -7439-89-6 Iron 13600 p 

Magnesium -E- -7439-95-4 4080 p 
-EN -7439-96-5 Manganese 221. p 

Nickel - - EN- -7440-02-0 1.31. p 
Potassium B - - -7440-09-7 499 p -7440-23-5 Sodium 1340 E p 
Vanadimn - -E- -7440-62-2 22.S p 
Zinc - -E- -7440-66-6 29.0 p - - -- -

- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 
DATE PREPARED: 06/22/92 (D ORTIZ) DATE=ANALYZED:=06/30/92=(LM_THOMA_S_) ________________ _ 

FORM I - IN 
3/90 
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Lab Name: BATTELLE PNL 

Lab Code: 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

-------
Case No.: 

Contract: BATTELLE p 

SAS No.: 

EPA SAMPLE NO. 

B067Y7 

SDG No.: 18&19 

Matrix (soil/water): SOIL 

Level (low/med) : 

% Solids: 

LOW 

97.5 

Lab Sample ID: 92-6713-Bl 

Date Received: 04/21/92 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

- -7429-90-5 Aluminum 6470 E p 
Antimony- u -N-- -7440-36-0 2.1 p 
Barium - -E- -7440-39-3 60.3 p 
Beryllium B --- -7440-41-7 0.29 p -7440-43-9 Cadmium 0.58 B p 
calcium- -7440-70-2 9550 E p 
Chromium - --- -7440-47-3 9.4 p 
Cobalt - 5.5 B p -7440-48-4 -7440-50-8 Copper __ 16.4 * p - -E- -7439-89-6 Iron 16500 p 
Magnesium -E- -7439-95-4 4510 p 

-~ -7439-96-5 Manganese 278 p - - - -7440-02-0 Nickel 8.3 EN p 
Potassium 610 B - - -7440-09-7 p -7440-23-5 Sodium 1730 E p 
Vanadiuiii""° - -E- -7440-62-2 33.4 p 
Zinc - 33.6 -E- -7440-66-6 p - --- -

-
-
-
-
-
-
-
-

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 
DATE PREPARED: 06/22/92 (D ORTIZ)_,.. _______________ _ 
DATE=ANALYZED:=06/30/92=(LM_THOMAS) ________________ _ 

FORM I - IN 
3/90 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: BATTELLE PNL Contract: BATTELLE P 

SAS No.: 

-------
Lab Code: Case No.: 

EPA SAMPLE NO. 

B067Z3 

SDG No.: 18&19 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

96.6 

Lab Sample ID: 92-6726-B1 

Date Received: 04/21/92 

. Concentration Uni ts (ug/L or mg/kg dry weight): MG/KG 

CAS No . Analyte Concentration C Q M 

- p 7429-90-5 Aluminum 8470 E 
Antimony u -N- -7440-36-0 3.0 p 
Barium - -E- -7440-39-3 74.4 p 
Beryllium B --- -7440-41-7 0.38 p -7440-43-9 Cadmium 0.80 B p 
Calcium- -7440-70-2 7290 E p 
Chromium - --- -7440-47-3 14.1 p 
Cobalt - B -7440-48-4 5.5 p 

7440-50-8 Copper= -15.4 * p - -E- -7439-89-6 Iron 17100 p 
Magnesium -E- -7439-95-4 5050 p 

-~ -7439-96-5 Manganese 294 p - - - -7440-02-0 Nickel 10.8 EN p - - - -7440-09-7 Potassium 1470 p - -7440-23-5 Sodium 5800 E p 
Vanadiuin" - --- -7440-62-2 34.0 E p 
Zinc - -E- -7440-66-6 34.8 p - - -- -

- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 
DATE PREPARED: 06/22/92 (D ORTIZ) _________________ _ 
DATE=ANALYZED:=06/30/92=(LM_THOMAS) ________________ _ 

FORM I - IN 
3/90 
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U.S. EPA - CLP 

- 1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: BATTELLE PNL Contract: BATTELLE P 

SAS No.: 

-------
Lab Code: Case No.: 

EPA SAMPLE NO. 

B067ZS 

SDG No. : 18&19 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

97.8 

Lab Sample ID: 92-6727-Bl 

Date Received: 04/21/92 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

- p 7429-90-5 Aluminum 10300 E 
Antimony- - -N- -7440-36-0 3.0 u p 
Barium - -E- -7440-39-3 71.5 p - --- -Beryllium 7440-41-7 0.34 B p -7440-43-9 Cadmium 0.61 B p 
Calcium- -7440-70-2 7680 E p 
Chromium - --- p -7440-47-3 11. 7 - - -7440-48-4 Cobalt 7.5 B p 

Copper= 
-7440-50-8 16.7 * p - -E- -7439-89-6 Iron 19700 p 

-E- -7439-95-4 Magnesium 4460 p 
-~ -7439-96-5 Manganese 279 p - - - -7440-02-0 Nickel 14.6 EN p - - - -7440-09-7 Potassium 855 B p -7440-23-5 Sodium 6010 E p 

Vanadimn - -E- -7440-62-2 46.5 p 
Zinc - -E- -7440-66-6 36.8 p - --- -

- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 
DATE PREPARED: 06/22/92 (D ORTIZ) DATE=ANALYZED:=06/30/92=(LM_THOMA_S_) ________________ _ 

FORM I - IN 
'3/90 
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Lab Name: BATTELLE PNL 

Lab Code: 

U.S. EPA - CLP 

. 1 
INORGANIC ANALYSES DATA SHEET 

-------
Case No.: 

Contract: BATTELLE P 

SAS No.: 

EPA SAMPLE NO. 

B06809 

SDG No.: 18&19_ 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

97.8 

Lab Sample ID: 92-6904-Bl 

Date Received: 04/21/92 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

- p 7429-90-5 Aluminum 6500 E 
Antimony u -N- -7440-36-0 2.8 p 
Barium - -E- -7440-39-3 80.S p --- -Beryllium 7440-41-7 0.33 B p -7440-43-9 Cadmium 0.50 B p 
Calcium- -7440-70-2 6390 E p 
Chromium - --- -7440-47-3 12.6 p 
Cobalt - a p -7440-48-4 7.3 
Copper= -7440-50-8 18. 6 * p - -E- -7439-89-6 Iron 20600 p 
Magnesium -E-- -7439-95-4 3930 p 

-E~ -7439-96-5 Manganese 246 p - - EN- -7440-02-0 Nickel 10.3 p 
Potassium a - - -7440-09-7 550 p -7440-23-5 Sodium 1840 E p 
Vanadiuin'" - .-E- -7440-62-2 50.4 p - -E- -7440-66-6 Zinc 34.2 p - --- -

- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 
DATE PREPARED: 06/22/92 (D ORTIZ) DATE=ANALYZED:=06/30/92=(1.M_THOMA_S_) ________________ _ 

FORM I - IN 
3/90 
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ICP/MS ANALYSIS RESULTS 

Samples in this SDG were not analyzed -for Tc-99 and U concentrations as 
radioactive dose levels of leachate solutions were above instrument allowable 
radioactivity limits. Leachate solutions were not diluted to allowable limits 
as the resulting IDL would, most probably, exceed the concentration of 
analytes of interest in the samples. Samples were analyzed at a later date by 
alternate methods and/or instruments and will follow in a separate report. 

46 



TABLE 9: ICP-MS Analysis Data 

No data available at this time. 
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FROM THE DESK OF: 

fJ<_ 
5-:)'3.Cf I. 

~c~,'( s-PNL•Olci~ 
TO: QO!S117-PNL 688-

PAT REICH 
SAMPLE MANAGEMENT 
(509) 372-2785/H4-14 

~ 
t5•:)3r'¾ I, 

DATE: March 29, 1995 

Bo<o,'<S- fNl..-olot.. 
SUBJECT: TC-99 AND URANIUM DATA FOR-B01SM7 PNb 0&8 

5- .;i.3- q (:, . 

Due to Lab sample batching the Tc-99 and Uranium analysis with the complete fl/\.C. · 
raw data requested for this data package is filed in ·B615Pl PNL 069. \?)o ,s t>o -PNL - b SS 

Attached is a copy of the PNL Summary and Cover letter with the sample results 
included. 

Thank You, 

Pat Reich 
Sample Management 

. 
I\,\,. 

.fol(.. f~s 6olS ~c -~~L, olo l, .6o !SQ4-

?NL-- OS~ ) f>o\Sr'o- ~- oss' 6o Is c:r ;t -

1NL-do~, So\~'-7 - ~'- -Oi>'l,1 0ol S 1-f i- PAJL-
Ob't> ) 8ot-1'f5· PNL-~J 6D'-,~l.5~L. - olo7_ 
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October 14, 1992 

Ms. J.M. Duncan, TG-08 
Westinghouse Hanford Company 
P.O. Box 1970 
Richland, Washington 99352 

Dear Ms. Duncan: 

()Battelle 
Pacific Northwest Laboratories 
P.O. Box 999 , 
Richland, Washington U.S.A. 99352 
Telephone (509) 

Telex 15-2874 
376-5802 

TRANSMITTAL OF 200-BP-l SITE INVESTIGATION ANALYTICAL CHEMISTRY SUPPORT 
PROJECT, TASKS 2 AND 4, ICP-MS Tc-99 AND URANIUM DATA PACKAGE/REPORT FOR NOS. 
12-19, REVISION 0, OCTOBER 14 , 1992 

(Ref: Letter to J. A. Lerch, "Transmittal of Interim Change Notice for Pacific 
Northwest Laboratory (PNL) Analytical Procedure for the 200-BP-l Site 
Investigation Analyt ical Chemistry Support Project." dated April 1, 
1992.) 

Enclosed are two copies of the report and one copy of the appendices of the 
subject 200-BP-l Tasks 2 and 4, ICP-MS Tc-99 and Uranium Data Package/Report 
for SDG Nos. 12-19, Revision 0, October 14, 1992 and a PNL Analytical 
Chemistry Laboratory Data Report/Package Acknowledgement Form for the data 
report/package. Please sign the form and return to me as agreed upon in the 
reference above. 

Also, a reminder, PNL is to be notified of validation of all data 
report/packages as defined in the "Memorandum of Understanding Between the 
Pacific Northwest Laboratory (PNL) and Westinghouse Hanford Company (WHC) on 
325 Laboratory Operations in Support of Hanford Site Tank Waste 
Characterization Activities, March 10, 1992." 

If you have any questions about the above or after reviewing the data, please 
give me a call on 376-5802. 

Sincerely, 

B. M. Gillespie 
200-BP-l PNL Project Manager 
Analytical Laboratory Operations 

Enclosures 
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200-BP-1 SITE INVESTIGATION 
ANALYTICAL CHEMISTRY SUPPORT PROJECT 

TASKS 2 & 4 

ICP-MS Tc-99 and Uranium 
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INTRODUCTION 

er;" 11'2508 I B't'f ,. ~ ,J •f J Lt 

· This data package contains the results obtained by Pacific Northwest 
Laboratory (PNL) staff in the characterization of samples for the 200-BP-l 
Site Investigation Analytical Chemistry Support Project. The samples were 
submitted for analysis by Westinghouse Hanford Company (WHC) under the 
Technical Project Plan (TPP) 16772 and the Quality Assurance Project Plan 
(QAPjP) AL0-001. The analytical procedures required for analysis were defined 
in the Test Instructions (TI) prepared by the PNL 200-BP-l Project Management 
Office in accordance with the TPP and the QAPjP AL0-001. 

The samples (Table 1) were submitted with the appropriate WHC Chain of 
Custody (COC) and Sample Analysis Request Forms. The samples were delivered 
to the 300 Area, 325 building 200-BP-l Sample Custodian. 

The analyses requested for the samples in t his report are technicium-99 
and uranium. The quality control (QC) requirements for the samples are 
defined in the test instructions for each sample . The QC requirements 
outlined in the procedures and requested in the WHC SOW were followed . Method 
blanks, matrix spikes, sample duplicates and/or matrix spike duplicates were 
analyzed. All QC data that exist are included in this Data Package/Report. 

Three appendices are provided; one for Test Instruction, one for Chain 
of Custody, Sample Analysis Request Forms and Sample Receipt Forms and one 
that contains the primary ICP-MS analytical data. 

2 
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CERTIFICATION STATEMENT 

' 
I certify that this data package i s in compliance with the terms and 

conditions of the TPP 16772 and QAPjP AL0-001 for completeness . Release of 
the data contained in this hard copy data package and in the computer-readable 
data submitted on floppy diskette has been authorized by the Project Manager 
or the Project Manager's designee, as verified by the following signature. 

I a/I '1/CJ ;i._ 

B. M. Gillespie Date 
200-BP-1 Project Manager 

3 



200-8P-l TASKS 2 AND 4 ICP-MS HOT SAMPLE ANALYSES 

DATA PACKAGE TASK 2&4, #12 

8015Pl 
8015P5 
8015P9 
8015Ql 

92 -02332 
92-02628 
92-02629 
92 -02630 

DATA PACKAGE TASK 2&4, #13 

8015R5 
8015Sl 

92-03236 
92-03300 

DATA PACKAGE TASK 2&4, #14 

801S75 
801S77 
801S89 

92-03738 
92-039Cl 
92-03902 

DATA PACKAGE TASK 2&4, #15 

801S97 
801S99 
801S81 
801S83 
801S87 
801S82 

92-04734 
92-04735 
92-04736 
92-04968 
92-05102 
92 -05150 

DATA PACKAGE TASK 2&4, #16 

801SC7 
801SC9 
801SD9 
801SD7 
801SF7 
801SF9 
B01SG3 
801SG7 
B01SG9 
801SH3 

92-05270 
92-05271 
92-05352 
92-05353 
92-05490 
92-05491 
92-05492 
92-05633 
92-05634 
92-05690 

DATA PACKAGE TASK 2&4, #17 

801SH7 
801S84 
801SC8 

92-05877 
92-05953 
92-05954 

4 



200-BP-l TASKS 2 AND 4 ICP-MS HOT SAMPLE ANALYSES 
.(continued) 

DATA PACKAGE TASK 2&4, #18 

B067Y5 
B067Y7 
B067Z3 
B067Z5 
806809 

92-06428 
92-06713 
92-06726 
92-06727 
92-06904 

DATA PACKAGE TASK 2&4, #19 

806813 
806815 
806823 
806825 
B06827 

92-06963 
92-06964 
92-07040 
92-07141 
92-07142 

5 



RADIOCHEMICAL DATA TABLES 
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ICP/MS ANALYSIS RESULTS ' 

The project samples and accompanying QC were prepared for ICP/MS 
analysis using procedure PNL-AL0-101, Acid Digestion for Metal Analysis. This 
methodology is consistent with CLP Inorganics acid digestion for metals. The 
resulting digestates were further diluted and analyzed by inductively coupled 
plasma mass spectrometry (ICP/MS) according to procedure PNL-AL0-280, 
Inductively Coupled Plasma Mass Spectrometric (ICP/MS) Analysis. Technetium 
was determined using procedure PNL-AL0-281 (ICP/MS Determination of 99Tc), and 
uranium was determined using procedure PNL-AL0-282 (Determination of Uranium 
Concentration/ Isotopic Composition Using ICP/MS). The calibration standard 
concentrations for these analyses are documented in the raw data. Samples 
were prepared in the 325 building and the 99Tc and U determinations were 
performed on the shielded ICP/MS unit in room 115 of building 3708 in the 300 
area. A total of five analytical runs were nece·ssary to include all regular 
and QC samples. The fifth analysis was performed for samples requiring a 
reanalysis. Criteria for a reanalysis included memory effects, concentrations 
outside calibration range, or general inconsistencies. 

Previous ICP/MS analyses for 200-BP-l samples involved the use of an 
ultrasonic nebulizer (USN) to maximize instrument sensitivity. Unfortunately, 
a USN for radioactive use has not yet been acquired, so the samples were 
aspirated using a conventional pneumatic nebulizer. While the extra 
sensitivity may have been beneficial for determining the technetium 
concentration, it would have had a negative impact on the uranium analysis. 
In fact, it is almost certain that the use of a USN would have resulted in 
additional dilutions to obtain the uranium concentration in many of the 
samples. As it was, all samples were analyzed for Tc at an additional 
dilution of only 2X to mitigate matrix effects. 

Results were calculated using PQ software as outlined in PNL-AL0-280 and 
the operations manuals. Additional calculations can be necessary, however, to 
correct for interferences with elements of interest. At mass 99, technetium 
is interfered by an isotope of ruthenium; a correction is therefore necessary 

to subtract out the isobaric ruthenium contribution. To be accurate, this 

7 
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correction factor assumes natural ruthenium isotopic abundance. There are 
inditations that the apparent Ru in these samples is not of natural isotopic 
abundance; this is not surprising considering the likely source of this 
ruthenium. It appears that this ruthenium does not contain a measurable 
isotope at mass 99. For this reason, correction factors for ruthenium were 
obtained but were not applied in calculating the technetium concentrations. 
(These factors are reported in the data table however for information and for 
the sake of completeness.) Judging from the spiked sample recovery values, 
the decision not to factor in the possible Ru contribution appears to be 
legitimate. Some samples were calculated as containing small but measurable 
quantities of technetium, however the corresponding spectrum did not indicate 
a positive identifiable peak; these results are reported but parenthesized to 
indicate qualitative uncertainty. 

As specified in AL0-280, appropriate internal standards were used to 
correct for instrument drift and general signal suppression. The elements 
chosen were indium (for technetium), thorium and thallium (for uranium). 
Indium is commonly used as an internal standard due to its absence in all but 
very few samples. There is more difficulty in choosing an appropriate 
internal standard for the high 'Uisses; there aren't that many of them above 
mass 200, and those that exist may be present in soils. For this reason, two 
elements were chosen to represent the high mass response. Unfortunately, the 
results indicate that many of the samples contain at least one of these 
elements in measurable concentrations. This was not a problem in 4 of the 5 
runs, because indium served as a legitimate substitute; for one run (2922a) 
however, only uranium was being analyzed and indium was not scanned. To 
obtain legitimate results for this run, the uranium concentration for all runs 
was calculated against each internal standard, and the results calculated 
against Th and Tl were compared with those calculated against In. A thorough 
analysis of the data indicates that the results calculated against Tl most 
closely resembled the In results. It appeared that there was a small but 
measurable quantity of Th in many of the samples (indicated by 10-20% lower 
uranium concentrations relative to those obtained against In and Tl), and the 
few samples that contained Tl contained it in significant quantities 
(indicated by dramatically lower uranium concentrations relative to those 

8 
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obtained against In and Th). Simply put, the presence of thallium was obvious 
when reviewing the raw data but the presence of Th was not. Therefore the 
results obtained on 2922a were calculated using Tl as the internal standard 
unless Tl was present in the sample. The three samples that contained Tl were 

calculated using Th as the internal standard. 

Quality control measures included the analysis of check standards, 
sample duplicates, and spiked samples. Technetium matrix spike recoveries 
show good agreement with true values, but the uranium concentration in the 
samples is again far greater than the amount spiked, thereby invalidating the 
spiked sample recovery . Additionally, the blank spike uranium recovery for 
sample 2628-86 was negatively affected by a relatively high blank 
concentration; this is not believed to be significant, however, considering 
the significantly higher uranium concentration observed in the samples. The 
uranium recovery for 5633-86 is acceptable if tne uncertainty of the value is 

considered. Recovery for Tc and U was calculated using the following 
formula: 
Matrix Spike recovery(%)= 100 * ([Spiked Sample] - [Sample])/ [Spike] 
Blank Spike recovery(%)= 100 * ([Spiked Blank] - [Blank])/ [Spike] 

Unless otherwise specified, the uncertainty of the values reported is 
estimated at <±10%, and is based on known versus found check standard results, 
results between duplicate samples, and deviations between analytical runs. 
Data in parentheses should be considered suspect. 
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200-BP-1 HOT SOIL ANALYSIS 
Tc-99 and Uranium determinations 

Sep. 30, 1992 

PNL Sample Digest. DIi l{ ICP/MS Analysis (Tc-99I (Tc-99J f\J (Tc-99J (Tc-99) (Tc-99) 

~I~ 
ICPIMS Analysis (UJ (UJ (UJ (UJ (UJ 

I.D. # 
F~~;or !:!:!j 

Analysis Dilution ngfml ngfg Correcln ngfg spike pCl/g, Analysis Dilution ngfml µgig µg/g spike pCl/g, 

(a) t-ll. Faclor leachale (d) 1011 Faclor spiked yleld, •;.. dry soil t-b. Faclor leachele (d: soil spiked yleld, % dry soil 

(c) (e,I) (g) (I) (h) ~:::::~ (c) (e,I) (I) (h, I) (I) 
t] !M 

2332 Bl 180 .5 fol 2925a32 2x <0.02 <4 <70 nJ 2925a32 2x 14B 26 .7 1 B.7 

262B B1 115.5 !A 2925a3e 2X 0.03 5 (90) 
::::❖, 

W~ 2925a38 2x 288 50 .5 35.3 

2628 B2 119 .6 bj 2925a31 2x 0.0• 6 (100) W1 2925a31 2x 28• 51.0 35.6 -..,.o 

03 112. 1 F) 292sa311 
j'''j -.......J 

2628 2X 0.12 21 0. 160 17 90% 3110 #k 292sa36 2K 329 66 .8 0 .173 3039% 39.7 

2628 05 200 .0 iii 2925&35 2X <0.02 <4 <70 ni 2925a35 2X 2±8 0.4±2 0.3±2 
~ 

c..N 
2628 B6 200 .0 @ 2925133 2x 0.12 24 0 .88• 20 120"/. 410 tn 2925a33 2x 1±4 0 .2±0 .8 0 .200 -80¾ 0.1±0.5 u, 
2629 B1 193.5 %! 2928117 2x 0 .02 5 (80) 1:::i::: 2x 22B 44 .1 30.8 c::) 

2630 . B1 163.6 kt 2925124 2x <0.02 <4 <70 ~x 34 .• 6 .32 4 . 41 co 
3236 . Bl 197.0 }} 2925a2B 2x 0.03 5 (90) 2x •3 .0 8 .50 5.94 !e 

3237 B1 162.o @\ 2921131 2x 0 .04 -. 6 (100) k::: 2922&30 2x 80 .0 13.0 9 .05 co 
3300 . B1 116.o /:@ 2928at9 2x 0 .02 • 0 .734 60 lM 2926al9 2x 2 .51 0 .44 0 . 31 ~ 

3738 Bl 164.5 f/ 2921at9 2x 0 .03 6 ( 100) i~il 2922&29 2X 221 40.8 28.5 ~ 

3901 Bl 191 .7 \d 292tat7 2x <0.02 <4 <70 ,::,:;! 2922827 5x 407 76 .0 54 .5 

3901 B2 
,❖:•1 

2x <0.02 <70 

1mm: 
196. 7 ;:=:,:~ 2925&20 <4 5x 402 79 .1 55 .2 

3901 . B3 156.4 M 2925a21 2x 0 .11 17 0 . 197 16 108¾ 290 5x •01 62 .7 0 .156 -9816% 43 .8 
t-' 3901 . 04 t96.o f;j 2925a4 2x 0.03±0.01 6:1:2 (100±30) 2x 75 .5 1•.6 10.3 
0 

3901 . BS 200 .0 ~t 2925&6 2x <0.02 <4 <70 2x 0 .22 0.04 0 . 03 

3901 . B6 200 .0 f::l 2925&5 2x 0 .12 24 0 .955 20 120•;.. 410 Mj 2922a5 2x 1.10 0 .22 0.200 88¾ 0 . 15 

3902 . B1 163.2 )'11 2921&18 2x 0 .03 5 (80) 
ijl:g::~:~8 

5x 1060 173 121 

4734 . Spike fi~ 2925a7 2x 0 .12 0 .949 2x 9 .13 

4734 . Bl I 86 . 7 ff~ 292588 2x <0.02 <4 <70 {] 2925a8 2x 2.8±0.7 0 .52:1:0 . 13 0.36±0 .09 

4735 . Bl 201 .0 @! 2925a16 2x 0 .03 7 (100) @/. 2925816 2x 103 21.3 14.9 

473B . Bl 183.o [g 2925a12 2x 0 .06 10 (200) (] 2!125a12 2X 16• 30.2 21.1 

4968 . Bl 144 .8 id 2925a, 4 2x <0.02 <3 <50 

1mm; 
2x 352 51.0 35 .6 

5102 01 204 .5 :,':::': 2925&22 2x <0.02 <4 <70 2x 3 .80 0.78 0.54 

5102 Dup 200 .0 bl 2925a21 2x <0.02 <4 <70 2x 5 .14 1.03 0 . 72 

5150 . Bl 189 .o fl 2925a13 2x 0 .02 5 (80) 2X 31• 59 .4 41.5 

5270 . Bl 11•.s ;m 2923at6 2X 0 .07 13 (200) f,:;, 2928813 SOX 1830 319 223 

5271 . Bl 192.1 im 2923a9 2x <0.02 <4 <70 f\ 292389 2x 273 52 .8 36 .7 

5352 . Bt t 68 .0 =~=-j 2923823 2x <0.02 <3 <60 Vi'i 29 23 823 2x 346 58 .1 40.6 

5353 . Bl 141 .0 mi 292384 2x <0.02 <3 <50 iliii ~H~:;~ 2x 290 •0 .9 28 .6 

5490 . Bl t 85 .3 K) 2923820 2x <0.02 <4 <70 2x •51 83 .6 58.4 

5491 . Bl 173.7 P,l 2923819 2x <0.02 <3 <60 2x 91 .0 15.8 11.0 

5492 . Bl !~~:! ~ilil :::::~ 8 2x <0.02 <4 <70 fh92B81B 2x 3.05 0 .59 0 . 41 

5633 . Bl 2x 0.03±0.02 6±4 0.509 100:1:70 

imm: 
2x 39 .0 8 .01 5 . 60 

5633 B2 110 . 1 m~ 2923821 2x <0.02 <3 <70 2x •5 .0 7 .65 5.35 

5633 . 03 194 .3 !::} 292387 2x 0 .13 25 0 .891 19 100•;.. 426 2x 3B .O 7.38 0 .194 -325¾ 5.16 

5633 . 04 195.9 m! 2923813 2x 0 .1:1:0.2 20:1:40 (340:1:680) 2X 72 .0 14.1 9.85 

5633 . BS 200.0 t:l 292889 2x <0.02 <4 <70 f) 292889 2x 0 . 1:1:0.1 0 .02 0.01:1:0 .01 

5633 . 06 200.0 fJ 292881 o 2x 0 .11 22 0 .945 20 110"/. 370 P h0288tO 2x 0 .8:1:0 .2 0 .16±0.04 0 .200 70¾ 0 . 11:1:0 .03 

5634 . Bl 110.0 # 292385 2x 0 .0• 7 (100) tI] 292385 2x 577 9B.1 68 .5 

5690 . B1 199 ,• M! 2023825 2x <0.02 <4 <70 %~ 2928820 2x 2.88 0 .57 0 . 40 

5877 . B1 165. 7 !III 2923a26 2x 0.03:1:0.04 5±7 (90±100) Kh92B812 SOX 1310 217 152 

5953 . Bl 152.2 M 2923822 2x 0.06±0.01 12±2 (200:1:30) !@@ 2923a22 2X 89B 136 95.3 



PNL Sample 
I.D. fl 

(a) 
5954 · Bl 
6428 - Bl 
6713 · Bl 
6726 • Bl 
6727 • Bl 
6904 · Bl 
6963 · Bl 
6964 • Bl 
7040 · Bl 
7141 • B1 
7142 • Bl 

lo/J·N:Xl 
I-' 1o/J·N:Xl 
I-' I o/J-f-03 

lo/J-N:Xl 
1•/J N:Xl 

HN03/ 
1120 Blank 

50 ppl Tc-99 
SO ppl Tc-99 
100ppt Tc-99 
IOOppl Tc-~9 
500ppt Tc-99 
SOOppt Tc-99 

7.6 pCVL U 
7.6 pCVL lJ 
7.6 pCVL U 
41 .0 pCl/1. U 
41.0 pCl/l U 
41 .0 pCl/1. U 

LCS (287) 
Process Blank 
"Spike" 

Digest. D11 \Ii tCP/MS 
Factor /,;t Analysis 

(b) Ei t-b. 
, 34 .3 Ll 2923021 
148 .9 () 2921828 

>:,l 
I 89.4 ;:,:=:; 292Ba6 
187.0 {] 2921&22 
l94 .2 {) 2921a24 
1B4 .3 [i 2921a29 
175.9 mi 2921 ae 
191 .B(] 2921a32 
193 .1 /) 2921&23 
176.6 /'% 2921&21 
145 _1 Jb921a1 

li11ll 
~::;:s 

!::::::' 
f:::) 2921&5 

1:111 :::::;: 
fl~ 
1] 292108 
r~~ ~::::~ 
:::::::: 

Fl. 202Sa9 
{J 202ea1• 
fh 921a16 
iN 2021a20 JI 2921 a 11 
j::J2921B26 
,:•=1 

I 
fl! 292sa10 

llll11 :::~:: ~ 

Analysis 
Dilution 
Factor 

2X 
2x 
2x 
2x 
2x 
2x 
2X 
2x 
2x 
2x 
2x 

1.053X 
1.053X 
1.053X 
1.053X 
1.053X 

2X 

1.053X 
1.053X 
1.0S3X 
1.053X 
1.053X 
1.053X 

2x 
2x 
2x 

(Tc-99) 
ng/ml 

leachate (d) 
0 .08 
0.02 

<0.02 
0.03 
0.03 

<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

<0.01 

0 .05 
0 .05 
0 .10 
0 .09 
0 .•6 
0 .•9 

0 .02 
<0.02 
0 .12 

200-BP-1 HOT SOIL ANALYSIS 
Tc-99 and Uranium determinations 

Sep. 30, 1992 

(Tc-99) f\J (Tc-991 (Tc-99) 
ng/g Correctn nglg spike 
soll Factor spiked yleld, % 

10 
3 

<4 
s 0 .367 
s 

<4 
<4 
<4 
<4 
<• 
<3 

(Tc-99) 
pCl/g, 

dry aoll 
(200) 
(50) 
<70 
80 

(80) 
<70 
<60 
<70 
<70 
<70 
<50 

liil ~~=:~~, 
iill 292:21 
f% 2922a1B 
Mi 2922a1 

l\ih922a8 
ll 2022a24 
J~ 2022a12 
f::='s2922a20 

i1iii ::::::: 
\h922a19 

t:::::; 292286 

i,m., 
jfi 292Sa23 
f'\! 2925&29 
@j 2923a1 
k) 2923a14 

i ''.""" 
~:::;! 

! 
t,J1 2922a1s 
!li 2923a1s 
[i 292Ba15 
fJ 2922B31 
%!1 2923029 
fJ:] 2925&3• 
ji:iii 29 25 a 10 
l::',:) 2925a11 
b~ 2925al7 

Analysis (Ul (Ul (UI (U) (U) 

Dllullon nglml µgig µgig spike pCl/g, 
Factor leachate (d: soil spiked yield ,% dry soil 

2x 652 87.B 61 .2 
20X 3280 488 341 

5x •09 77 .5 54.1 

2x 146 27 .3 19 . 1 
2x 138 26.B 18.7 

~~ .{ 
2x 38 .6 6 .75 4. 71 ''¾J ' 
5x ·' 449 79 .0 55 .2 \ 
2x 211 40 .4 28 .2 LN 1 
2x 2.BB 0.56 0.39 }..;;l'j I 

2ox 1730 306 213 c::J J 
co I 

5x 375 54 .6 36.2 :le 
( - '! 

co ! 
~ ; 

~ 1 

1.05:-,x <0 .05 
1.053X <0 .05 
1.053X <0 .05 
1.053X <0 .05 
1.053X 0 .30 

2·x 0 .06 

1.053X 7 .61 
1.053X 7 .56 
1.053X 6 .00 
1.053X 41.9 
1.053X 40 .0 
1.053X 42 .2 

2x 69 .3 
2X <0.05 
2x <0.05 



200-BP-1 HOT SOIL ANALYSIS 
Tc-99 and Uranium determinations 

PNL Sample 
I.D. # 

(a) 

Digest. D11 $1 ICP/MS Analysls (Tc-99) 
Factor Mj Analysis Dllullon ng/ml 

(b) [\ t-b. Factor leachate (d) 

(a) Sample types: 
B1 • sample 
82 • sample, dupllcate 
B3 • sample + Tc/U spike 
84 • laboralory conlrol sample 
BS • procedural blank 
06 • procedural blank + Tc/U spike 

(Tc-99) 
ng/g 
aoll 

f\J 
Correcln 

Factor 

(Tc-99) 
ng/g 

spiked 

(b) unlls or ml/g dry soll except lor -85 and -BS samples (blank/blank spike) unlls ol ml. 
(c) addltlonal dllullon lor analysis 
(d) • analyzed concentration X analysis dilution laclor 
(e) • leachale concentrallon X digestion dllullon laclor 
(I) -83 reporled In units ol ng/g tor Tc and µgig for U; -86 reporled In ng for Tc and µg lor U. 

Sep. 30, 1992 

(Tc-991 
spike 

yield,% 

(Tc-99) t:@:l 
pCl/g, h~ 

dry • oll bl 

\,,· 

(g) esllmaled fracllon of mass 99 aclually due to technedum based on natural Ru Isotopic abundance. 

ICP/MS 
Analyals 

t-b. 

8eca:.isa Ru Isotopic abundance Is suspected to be unnalural, this factor was not used In calculallng tho flnal (Tc) result. 
(h) • (!Spiked Sample) • (Sample)) / (Spika) 
(I) not valid for spiked samploa; (UJ In 10IV1aachata » (U) of added spike 

Analyals (U) 
Dllullon ng/ml 
Factor leachate (d: 

I-' (II all uranium found 10 be natural lsoloplc abundance. Total uranium acUvlly calculated using lollowlng formula: pCl/g - (U-238) ' 0.336/0.481 

N 

(U) 
µgig 
soll 

(U) 
µgig 

spiked 

... . , 

(Ul 
spike 

ylald, % 

(UJ 
pCl/g, 

dry soil 



97~3508.1833 

GAMMA ENERGY ANALYSIS RESULTS 

Ten soil samples were received between Apri1 21, 1992 and May 15, 1992 
as part of Sample Delivery Groups #18 and #19 and were analyzed by Gamma 
Energy Analysis (GEA) as one batch. A duplicate sample and a matrix blank 
were analyzed per the Test Instructions received. A total of 12 samples were 
analyzed by GEA. The sample preparation and counting were performed in the 
329 building in the 300 Area. 

The samples were prepared for counting following PNL-AL0-105. This 
procedure covers the preparation of solid samples for GEA. The samples were 
either prepared in a glass scintillation vial (which contained 13 to 16 g of 
soil and were counted on shelf 2 or shelf 5 of the sample holder for diode L) 
or in a 2/5 dram polyvial (which contained about 1.0 g of soil and counted on 
shelf 4 of the sample holder for diode L). 

The aliquots taken used the "as received" soil; i.e., the soil was not 
dried. A percent solids determination has been performed and the results can 
be found in Table 2 of this report. Therefore, one can convert the reported 
values to a dry weight basis if desired. 

The samples were then analyzed by gamma-ray spectroscopy to determine 
the quantities of Co-60, Ru-106, and Cs-137 present. This portion of the work 
was performed following PNL-AL0-464 and PNL-AL0-470 . The samples were counted 
on diode L which is a lithium-drifted germanium [Ge(Li)] detector. Table 10 
presents the measured quantities for Co-60, Ru-106, and Cs-137 in the soils. · 
The detection limits quoted are calculated as if the isotope was present at a 
level that is 2.5 times the sc,uare root of twice the average background. For 
the "hotter" samples, at least two counts were taken of each sample. A short 
count of 100 to 1000 seconds was taken to obtain a peak for Cs-137 that did 
not overflow the analyzer and a l onger count was taken to obtain better 
sensitivity for Ru-106 and Co-60 but the peak for Cs-137 may have overflowed 
the analyzer. Therefore, both counts were used to obtain the recommended 
values for each isotope in each sample. 
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Two aliquots of sample 92-07040 (S0G #19) were analyzed. In contrast to 
the other samples counted, sample 92-07040 was much lower in activity. For 
Cs-137, the counting error was 18% and 32% for the two samples. The mean and 
standard deviation was determined to be 1.88 ± 1.1% pCi/g. This is well below 
the required precision for soils of± 35%. 

The detection limits were determined from sample 92-07142-L-5 (S0G #19) 
which is an empty glass scintillation vial counted on shelf 2 of the sample 
holder for diode L. The average weight of the preceding 11 samples prepared 
in the glass scintillation vials was determined to be 14.0 g. This weight was 
assumed to allow the calculation of detection limits in pCi/g for Co-60, Ru-
106, and Cs-137. The detection limits at one sigma are 0.06, 0.7 and 0.05 
pCi/g, respectively. 
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Table 10: Gama Energy Analysis of Soils 

Diode L 

Radionuclide activity in oCi/ga) 

Sample ID LRB # Collection Weight 60co 105Ru l37Cs 

32-06428-L- l 

32-06713-L- l 

32-06726-L- l 

l2-06727-L- l 

12-06904-L- l 

12-06963-L-1 * 

2-06964-L-1* 

12-07040-L-l * 

l2-07040-L-2* 

,-07141-L- l* 

l2-07142-L-l * 

12-07142-L-5* 

a 

* 

Date ( g) 

53944-105B 4/16/92 11 :00 l.117 <140 <14000 (1.02 ± 0.01) X 107 

53944-106A 4/22/92 09:45 15.578 <2 <200 (9.76 ± 0.01) X 104 

53944-107A 4/24/92 ll: 33 13.625 1.7 ± 0.2 <22 (1.60 ± 0.02) X 103 

53944-108A 4/24/92 ll :33 15.800 <14 <1400 (9 .04 ± 0.09) X 105 

53944-109A 4/29/92 14 :18 14.107 <2 <160 (1.53 ± 0.02) X 105 

53944-llOA 5/01/92 09 : 27 14 .672 <7 <610 (5.44 ± 0.05) X 105 

53944-lllA 5/04/92 09:58 14.739 <0.4 <27 (1.58 ± 0.02) X 104 

53944-112A 5/07/92 08:50 14.341 <0 .3 <l 1.87 ± 0.33 

53944-112B 5/07/92 08:50 13.343 <0 .2 <2 l.90 ± 0. 61 

53944-113B 5/11/92 14 :05 l.277 <60 <5400 (5.95 ± 0.06) X 106 

53944-114A 5/12/92 13:45 13 .432 <2 <140 (9.30 ± 0.09) X 10 4 

53944-115A 5/12/92 13:45 14.0 <0.15 <1.8 <0.12 

The one sigma uncertainties are based on counting statistics. All "<" 
values are detection limits associated with each "not detected" 

analysis. The detection limi ts are calculated as if the isotope was 

present at a level that is 2. 5 times the square root of twice the 

average background. 

Not a part of this SDG. 
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TOTAL ALPHA ANALYSIS RESULTS 

-
Five samples from SDG #18, along with the corresponding QC samples, were 

analyzed for gross alpha content in June 1992 in two batches. They were 
analyzed in conjunction with samples from SDG #16, #17 and #19. Approximately 
0.5 to 5 grams were taken for analysis depending on the sample activity level. 
The samples were leached per procedure PNL-AL0-106, Acid Digestion for 
Preparation of Samples for Radiochemical Analysis. Aliquots of the leachate 
solutions and blanks were taken to perform the alpha analysis. Total alpha 
analysis proceeded per Procedure PNL-AL0-460, Source Preparation for Gross 
Alpha Analysis, and PNL-AL0-461, Alpha Counting Procedure. All work was 
performed in building 329 ~nd 329T5 of the 300 area. 

Due to the high activity of the QC samples, the matrix spike could not 
be added to the soil directly. This would have required a very small soil 
sample be taken and a large alpha spike added. A small sub-sample size would 
not necessarily be representative of the whole sample due to sample 
inhomogeneity. Therefore, a matrix spike recovery could not be accurately 
calculated. To circumvent this problem, an alpha spike was added to an 
aliquot of a sample leachate; error due to sampling problems is no longer a 
factor in determining the matrix spike recovery. This spiking protocol tests 
all analytical parameters except the leaching process. 

The minimum QC criteria were met for the analysis of this SDG. In the 
first batch, the matrix spike resulted in 91% recovery and the blank spike 
resulted in 102% recovery. In the second batch, the matrix spike resulted in 
80% recovery and the blank spike resulted in 81% recovery. These values 
indicate an average batch bias of -12% was obtained for this SDG. The 
precision, estimated by the relative percent difference of the duplicates, are 
8% and 34% (first and second batches, respectively). The large RPO obtained 
for the second batch is within the specification of ±35%. It can be somewhat 
deceptive in that it actually represents an average result of 18 ± 3 pCi/g; 
for a screen, this is completely satisfactory. The largest contribution to 
the imprecision is estimated to come from the sample heterogeneity. Alpha 
activity in the blank was not detectable at a level of 1 pCi/g. 
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A column in the table indicates the normalized blank value. This is a 
normal i zation relative to the actual sample size taken for analysis. Due to 
extremely high activity (in some cases) a very small aliquot of the soil 
leachate may be analyzed. This would result in a relative blank value quite 
different from the blank based on a 1 gram equivalent sample size. In the 
case of a slightly positive blank value, it will help put the sample results 
in proper perspective, and so it is provided as a courtesy. 

Results are reported on an as-received weight; i.e., not dry weight. 

No hold times are defined for total alpha analysis. 
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TABLE 11 : TOTAL ALPHA ANALYSIS DATA FOR TASK 2&4 
SOG llB 

Spike 
WHC Alpha +/ - Normalized Cone. +/- Spike 
Sample IO Sample# Sample Type (pCl/g) sigma* Blank** RPO (pCl/g) sigma* % Rec . 
---------- ---------------- -------------- ---------- --------- ---------- -------- --------- --------- ---------
Fi rst Batch 
B067Y5 92- 06428-A- la Soil 9279 1143 <430 
B067Y7 92- 06713-A- la Soll 844 85 <21 
B067Z5 92- 06727-A- la Soll 82 14 <8 ·--.o 
B067Z5 92 - 06727 -A- 2a Duplicate 75 14 <8 8 -........; 

92- 06727-A-Ja Matr i x Sp i ke 2085 152 <20 2206 47 91 t..N 
92- 06727-A-4a Blank Sp i ke 24 .4 1. 8 <1 23 .96 0. 15 102 c..n 
92- 06727-A- 5a Method Blank "<1 t::) 

co 
Second Batch 

t -B067Z3 92- 06726-A- la Soll 15 .3 2.9 <I co 
V1 B067Z3 92- 06726-A-2a Duplicate 21. 5 3.3 <l 34 LN 
t,J B06809 92-06904-A-la Soil <l ~ 

92- 05352-A-3a Matrix Sp i ke 40 .5 2.7 <l 50 . 73 0.63 80 
92 -05352-A-4a Blank Spike 19 .3 1. 5 <0.2 23 .89 0.15 81 
92 -05352-A- 5a Method Blank <1 

* One s i gma uncer ta in t ies are based on propagat ion of mass. volume . and count i ng uncertaint ies . 

** Blank val ue normal i zed to sample s ize analyzed. See narrat ive for detail s . 



TOTAL BETA ANALYSIS RESULTS 

Five samples from SDG #18, along with the corresponding QC samples, were 
analyzed for gross beta content in June 1992 in two batches. The samples were 
run in conjunction with samples from SDG #16, #17 and #19. A nominal 0.5 to 5 
grams were taken for analysis, in accordance to the sample activity levels. 
The samples were leached per procedure PNL-AL0-106, Acid Digestion for 
Preparation of Samples for Radiochemical Analysis. Aliquots of the leachate 
solutions and blanks were taken to perform the beta analysis. Total beta 
analysis proceeded per Procedure PNL-AL0-462, Source Preparation for Gross 
Beta Analysis, and PNL-AL0-463, Beta Counting Procedure. Detectors are 
calibrated relative to Sr-90/Y. All work was performed in building 329 and 
329T5 of the 300 area. 

Due to the high activity of the samples, the matrix spike could not be 
added to a soil aliquot directly. This would have required a very small soil 
sample be taken and a large beta spike added. A small sub-sample size would 
not necessarily be representative of the whole sample due to sample 
inhomogeneity. Therefore, a matrix spike recovery could not be accurately 
calculated. To circumvent this problem, a beta spike was added to an aliquot 
of a sample leachate; error due to sampling problems is no longer a factor in 
determining the matrix spike recovery. This spiking protocol tests all 
analytical parameters except the -leaching process. 

The analysis for total beta activity proceeded smoothly; all QC criteria 
were met. In the first batch, the matrix spike resulted in 99% recovery and 
the blank spike resulted in 77% recovery. The second batch matrix spike 
resulted in 96% recovery, the blank spike resulted in 107% recovery. The 
average batch bias, based on the average spike recovery, is -5%. The 
precision, estimated by the relative percent difference of the duplicates, 
averages 9%. 

Beta activity in the blanks was not detected at 10 pCi/g and 16 pCi/g 
for the first and second batches, respectively. Lower detection limits, 
specified in the TPP, could be obtained by counting on the low background beta 
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detectors and analysis of a larger sample. However, this was not necessary 
due to the high level of sample activity. 

The normalized blank value is a normalization relative to the actual 
sample size taken for analysis. Due to extremely high sample activity, a very 
small aliquot of the soil leachate is analyzed . This results in a relative 
blank value quite different from the blank based on a 1 gram equivalent sample 
size . In case of a positive blank value, it shows the worst case estimated 
relative contamination. The normalized blank is provided as a courtesy. 

Results are reported on an as-received weight; i.e., not dry weight. 

No hold times are defined for total beta analysis . 
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Ul 
0) 

WHC 
Sample 10 Sample# Sample Type 
---------- ---------------- --------------
First Batch 
B067YS 92-06428-A- la Soil 
B067Y7 92-06713-A- la Soll 
B067Z5 92- 06727-A-la Soil 
B067Z5 92- 06727-A-2a Duplicate 

92 - 06727-A-3a Matrix Sp i k-? 
92-06727-A-4a Blank Spike 
92 - 06727-A-Sa Method Blank 

Second Batch 
B06809 92 - 06904-A- la Soil 
B067Z3 92 - 06726-A-la Soll 
B067Z3 92 - 06726-A-2a Duplicate 

92-06726-A-3a Matrix Spike 
92 -05352-A-4a Blank Spike 
92-05352-A- 5a Method Blank 

TABLE 12 : TOTAL BETA ANALYSIS DATA FOR TASK 2&4 
SOG #lB 

Spike 
Beta +/ - Normalized Cone. 

{pCi/g) sigma* Blank** RPO (pCi/g) 
--------. - -------- - ---------- ------- - ---------
3.96E+07 1. SE+06 <4E+OS 
l.10E+06 6.5E+04 <9E+03 
5.82E+06 2.7E+05 <2E+05 
5. 06E+06 2. 6E+05 <2E+05 14 
5.40E+04 l . 7E+03 <5E+02 5.44E+04 
7.37E+Ol 3 . lE+OO <2E+OO 9 .61E+Ol 

<lE+Ol 

l . 09E+06 3 . 18E+04 <1E+04 
l.83E+04 6.03E+02 <3E+02 
l . 75E+04 5.87E+02 <3E+02 4 
6.37E+02 l . 05E+Ol <3E+02 6.66E+02 
2. 56E+02 5.82E+OO <3E+OO 2.39E+02 
<l. 6E+Ol 

*One sigma uncertainties are based on propagation of mass, volume, and counting uncertainties . 

**Blank value normalized to sample size analyzed . See narrative for details . 

+/- Spike 
1 sigma* X Rec . 
--------- ---------

-...,0 ......._,,. 

LN 
U7 

2.'3E+03 99 c=i 
4.8E+OO 77 co 

'!, -co 
-~ 
~ 

1. 9E+Ol 96 
9.0E+OO 107 
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PLUTONIUM ANALYSIS RESULTS 

Plutonium analyses were performed on samples from SDG #18 along with 
samples from SOG #16, #17 and #19 and the corresponding QC samples. The 
analyses were split into two analytical batches based on activity level. For 
the SOG #18 samples in the first batch a nominal 1 gram sample was leached for 
B067Y7 and B067Z5 and a nominal 0.5 gram sample for B067Y5. For the second 
batch a nominal 2 gram sample was leached for B06809 and a nominal 5 gram 
sample for B067Z3 . An aliquot of each sample leachate was taken for analysis. 
This was necessary due to the relatively high level of activity in the 
samples. The leach procedure used was PNL-AL0-106, Acid Digestion for 
Preparation of Samples for Radiochemical Analysis. Analysis was completed 
according to Procedures PNL-AL0-466 , Plutonium Separation, PNL-AL0-468, 
Electroplating, and PNL-AL0-469, Alpha Energy Analysis . Al l work was 
performed in building 329 and 329T5 in the 300 area . 

All samples, after leaching, were spiked with Pu-242 tracer which was 
used to correct for the radiochemical yield of each individual sample. The 
Pu -239 recoveries for the blank spikes are excellent at 99% and 101% for the 
two batches . These indicate an average batch bias of 0%. The target accuracy 
is ±25%. For the first batch the duplicate sample has a relative percent 
difference (RPO) of 0.8% for Pu-239+240 and 14% for Pu-238 . The higher RPO 
for Pu-238 is consistent with the higher uncertainties of the individual Pu -
238 measurements. For the second batch the duplicate sample contains a non 
detectable activity of Pu-238 so a RPO could not be calculated for this 
isotope. For Pu-239 the RPO is 7%. All RPO's are within the project target 
of ±35% precision . No detectable amount of Pu-239+240 or Pu-238 was found in 
the blanks for either batch. 

The results for the blanks and blank spikes are reported i n pCi. In 
addition, the blank results have been normal i zed against the samples (based on 
actual mass analyzed after leaching, dilut ion and aliquoting) to provide a 
more meaningful value relative to each sample value. 

The results are reported per received sample weight (not corrected for 

weight percent solids). No hold times are defined for plutonium analyses . 
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TABLE 13 : PLUTONIUM ANALYSIS DATA FOR TASK 2&4 
SDG #18 

Pu-239+240 
Client Normalized 
Sample Program Pu-239+240 +!- Pu-239+240 Blank*** Pu-238 
ID Sample ID Sample Type pC1/g sigma RPO pCi/g pC1/g 

------------- ------------- ----------- --------- ---------- ----------- -----------
Batch #1 
B067Y5 92-06428-A-lc Soil 5.85E+03 I. 99E+02 <1.2 E+Ol 2. 03E+02 
8067Y7 92-06713-A-lc Soll 6.87E+02 2. 35E+Ol <l . 4 E+OO 2.78E+Ol 
B067ZS 92-06727-A-lc Soll 1. 26E+02 4. 73E+OO <5 .6 E-01 l.70E+OO 
B067Z5 92 · 06727-A- 2c Duplicate l . 25E+02 4.66E+OO 0.8 <5 4 E-01 l .95E+OO 

92-06727-A-5c Blank* <3 .4 E-02 <2.4 E-02 
92-06727-A-4c Blank Spike* 4. 76E+Ol l. 20E+OO <5.7 E-03 

Batch #2 

B067Z3 92-06726-A-lc Soil 9.60E-02 2. llE-02 <2.4 E-02 <8 .9 E-03 
B067Z3 92-06726-A-2c Duplicate 1. 03E-01 2.20E-02 7 <2.4 E-02 <l. 1 E-02 
B06809 92-06904-A-lc Soil 2. 09E+Ol 7.61E-01 <2 . 1 E-02 2.32E-Ol 

92-05352-A-5c Blank** <1.3 E-02 <1.2 E-02 
92-05352-A-4c Blank Spike** 1. 21E+Ol 3.llE-01 <1.9 E- 03 

* Reported in pCi . 
** Reported in pCi . Not in this SDG . Reported for QC purposes only . 
*** Blank value when normalized to actual sample size analyzed. 

One sigma uncertainties are the propagated error of individual measurements . 

Pu-238 
Normalized Pu-239 

+/- Pu-238 Blank*** Spike +/-
1 sigma RPO pCi/g pCi/sample 1 sigma 
--------- ----------- ----------- ---------
1. 31E+Ol <7 . 7 E+OO 
l.72E+OO <9.5 E-01 
2. 76E-01 <3 .7 E-01 
2.85E- 01 14 <3 .6 E-01 

4.81E+Ol 3.00E-01 

<2.4 E-02 
NA <2.4 E-02 

3. 15E- 02 <2.1 E-02 

l. ZOE+Ol 1. OOE-01 

Using a 1 gram sample size results in a detection limit of approximately 3 E-2 pCi/g for Pu-239+240 and 2 E-2 pC1/g for Pu-238 . 

% 
Recovery 
--------

·,,o 
··-~ 
LN 
u, 
C) 
co 
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STRONTIUM ANALYSIS RESULTS 

-
Sr-90 analyses of SDG #18 were performed in two batches along with 

samples from SDG #17 and #19. A nominal 0.5 to 5 gram sample size (depending 
on sample activity) was taken for analysis. The samples were leached per 
procedure PNL-AL0-106, Acid Digestion for Preparation of Samples for 
Radiochemical Analysis. The sample leachates were diluted serially and 
aliquots of appropriate activity were taken for Sr-90 analysis. The strontium 
analysis continued per Procedure PNL-AL0-465, Strontium-90 Analysis (Oxalate
Nitric Acid Method), and PNL-AL0-463 , Beta Counting Procedure. All analytical 
work and calculations were performed in building 329 and 329TS of the 300 
area. 

Due to the high Sr-90 activity of the samples, the matrix spike could 
not be added to a soil aliquot directly. This would have required a very 
small soil sample be taken and a large Sr-90 spike added. A small sub-sample 
size would not necessarily be representative of the whole sample due to sample 
inhomogeneity, and would most probably cause an inaccurate matrix spike 
recovery calculation. To circumvent this problem, a Sr-90 spike was added to 
an aliquot of a sample leachate; error due to sampling problems is no longer a 
factor in determining the matrix spike recovery. This spiking protocol tests 
all analytical parameters except the leaching process. Previous experience 

·with spiked soils indicate no problems should be anticipated with the 
dissolution and recovery of Sr with the leaching process. 

The analysis for Sr-90 proceeded smoothly. The yield spike of a known 
blank soil was used to determine the batch yield. The yields of the two 
batches agreed well: 91% and 95%. All samples of each batch are calculated 
on the basis of the ratio of the corresponding yield spike recovery normalized 
to 100% chemical recovery. 

The blank spike consisted of 8M HN03 and resulted in 108% (first batch) 
and 122% (second batch) recoveries. A matrix spike was run with the first 
batch which consisted of an aliquot of B067ZS soil leachate spiked with Sr-90 

and it resulted in 106% recovery. The second batch matrix spike sample 
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consisted of an aliquot of B0C7Z3 soil leachate and resulted in 91% recovery 
of Sr-90. Based on the blank and matrix spike re~overies, the overall batch 
bias is calculated to be +7%. The overall precision, estimated by the 
relative percent difference of the duplicates , is± 10%. 

Sr-90 activity in the blank was detected in both batches (74 pCi/g and 
10 pCi/g). These blank values are generally the result of contamination from 
the samples themselves into the blank. It is believed to occur during the 
final plating stage. Because the samples themselves contain high activity, an 
insignificant fraction of a sample contaminat i ng the blank can cause a large 
signal in the blank. The blank contamination is insignificant relative to the 
sample values (see the normalized blank in the accompanying table} . 

The normalized blank value is a normalization relative to the actual 
sample size taken for analysis . Due to extremely high sample activity, a very 
small aliquot of the soil leachate is analyzed. This results in a relative 
blank value quite different from the blank based on a 1 gram equivalent sample 
size. In this case of a positive blank value, it shows the worst case 
estimated relative contamination, that is, if contamination occurred at the 
beginning, during the sampling or leach i ng process. 

The Sr-90 analysis does not correct for the presence of Sr-89; all 
activity is assumed to be from Sr-90. Results are reported on an as-received 
weight; i.e., not dry weight. 

No hold times are defined for Sr-90 analysis. 
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TABLE 14 : STRONTIUM-90 ANALYSIS DATA FOR TASKS 2 & 4 SOG 18 

Parameters of Interest Spike 
WHC Strontium +/ - Normalized Cone. +/ - Spike Normalized 
Sample IO Sample# Sample Type (pCi/g) sigma* Blank*** RPO (pCi/g) s igma* % Rec . % Yield** 
---------- ---------------- ------------- ---------- --------- ---------- --------- --------- --------- -----------
First Batch 
B067Y5 92 -06428-A-lb Soil l .42E+07 l . 2E+06 5.8E+05 
B067Y7 92 - 06713-A-lb Soll 5. 29E+05 5 . 2E+04 1. 4E+04 
B067Z5 92-06727-A- lb Soll 2.36E+06 2 . 2E+05 2.2E+05 
B067Z5 92-06727-A-2b Dupl icate 2.60E+06 2.3[+05 2. 1[+05 10 

92-06727-A-3b Matrix Spike 2 .34[+03 2.0[+02 6.7[+01 2. 20[+03 1. 2[+02 106 
92 -06727-A-3b Yield Spike Used to determine Batch yield 91 
92- 06727-A-4b Blank Spike l . 28E+02 l.lE+Ol 7.4E+Ol l . 19E+02 6.0E+OO 108 
92-06727-A- Sb Method Blank 7.38E+Ol 7. 7E+OO 

Second Batch 
B06809 92- 06904 -A- lb Soil 5.36E+05 4.3E+04 3.0E+03 
B067Z3 92 - 06726-A-lb Soll 8 .85E+03 7 . 1E+02 l .OE+02 
B067Z3 92-06726-A- 2b Duplicate 8. 07E+03 6. 6E+02 l.1E+02 9 

92 -06726-A-3b Matrix Spike 2 .99E+04 2.3[+03 1. OE+02 2.37[+04 l . OE+03 91 
92 -06726-A-3b Yield Spike Used to determine Batch yield 95 
92- 06726-A-4b Blank Spike l . 45E+02 l .3E+Ol 2. lE+OO l . 19E+02 4. 5E+OO 122 
92- 06726-A- 5b Method Blank 1. 03E+Ol 2. 5[+00 

*One s i gma uncerta i nt ies are based on propagation of mass , volume , and count i ng uncert ai nt i es. 

**All Sr-90 analyses are calculated on the bas i s of their ratio to the mat ri x spike recovery which has been normalized 
to 100% chemical recovery . 
***Blank value when normalized to actual sample mass analyzed . 
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TRITIUM ANALYSIS RESULTS 

Five soil samples from S0G #18, and their corresponding QC samples were 
prepared and analyzed according to procedures PNL-AL0-441, Radionuclide 
Separation and Analysis Procedure for Tritium, and PNL-AL0-443, Liquid 
Scintillation Counting Procedure for Tritium. Two other SDG groups, #17 and 
#19, were also analyzed with this set. The leaching, distillation and 
counting were performed in building 329 in the 300 area. 

A nominal 5 grams were initially sub-sampled for leaching. After 
leaching and a double distillation, the aliquots counted are equivalent to 
approximately 0.4 g. The QC sample for this set comes from SOG #19 , 92-06964. 
A pre-leached sample (92-06964) is used to determine the batch yield or 
recovery correction factor (F

5
). The recovery correction factor is applied to 

each analytical result in the batch. The batch yield is 87.5%. This is 
consistent with past experience . 

The duplicate values of the QC sample are 7.9 and <4 pCi/g. Because 
these values are respectively close to and at the detection limit, the 
relative percent difference can not be calculated. At levels of up to about 5 
times the detection limit, precision of any analytical method tends to be 
poor. The blank spike consists of a pre-leached sample (92-06964, duplicate) 
with a known amount of tritium spike added. It is essentially a duplicate of 
the batch yield sample described above. The blank spike recovery of 86% is 

obtained. The matrix spike sample consists of an as received sample (92-
06964) to which a known tritium spike is added . Recovery of the matrix spike 
shows good recovery of 91%. Averaging both blank spike and matrix spike 
recoveries results in 89% average recovery, indicating an average -11% batch 
bias . 

The blank result, normalized to a 5 gram sample size, shows tritium is 
not detected at 4 pCi/g. 

This procedure was conducted according to the corrective actions 
described in the deficiency report, 91-105. It allows us to operate more 
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effectively for the soil analysis and allows for better equation application 
to the procedure. It has been in effect for almest one year. 

The sample results are reported per received sample weight. 

No hold times are defined for tritium analysis. 
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TABLE 15 : TRITIUM ANALYSIS DATA FOR TASKS 2 & 4 SOG 18 

WHC Tritium +/- Cone. +/-
Sample ID Sample I Sample Type (pCl/g) sigma* RPO (pCi/g) sigma* 
---------- ---------------- -------------- ---------- --------- -------- --------- ---------
B067Y5 92-06428-K-l Soil 15 . 0 1. 6 
B067Y7 92-06713-K- 1 Soil 13 .3 1. 6 
B067Z3 92-06726-K-l Soil 194.2 5.4 
B067Z5 92-06727-K-1 Soll 41. 5 1. 9 
B06809 92-06904-K-1 Soll 32 . 1 2.8 

92-06964-K-1+ Soil 7.9 1.3 
92-06964-K-2+ Duplicate < 4 na 
92-06964-K-4+ Matrix Spike 707 15 766 14 
92- 06964-K-4+ Blank Spike 3618 75 4193 75 
92-06964-K-5+ Method Blank < 4 
92- 06964-K-4+ Yield spike to determine Fs 

* One sigma uncertainties are based on propagation of mass , volume, and counting uncertainties. 
** Recovery Correction Factor. Fs . 
na : not applicable 
+ Included for QC purposes. 

Spike 
X Rec. 

---------

91 
86 

RCF 
Fs** 

---------
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TOTAL ORGANIC CARBON ANALYSIS RESULTS 

The following samples (SDG #18) were prepared by procedure PNL-AL0-380, 
rev. 0, "Determination of Carbon in Solids Using the Coulometrics Carbon 
Dioxide Coulometer": 

ACL Number 
92-06428 
92-06713 
92-06726 

WHC Number 
8067YS 
8067Y7 
8067Z3 

ACL Number 
92-06727 
92-06904 

WHC Number 
8067Z5 
806809 

The procedure methodology is consistent with SW 846 method 9060. PNL
AL0-380 defines the operation of the instrument used as well as the analysis 
of the sample. SW 846 method 9060 leaves the option for the analyst to follow 
the manufacturer's instrument instructions for calibration, analysis 
procedure, and calculations. 

Blank Determination 

With the Coulometrics TOC system, an average (daily) blank must be 
determined prior to calibration check of the instrument and analysis of 
samples. The major carbon source in the blank is CO2 adsorbed on the sample 
boat and ladle. The blank is obtained by removing the quartz ladle and sample 
boat (platinum or porcelain) from the furnace tube and exposing them to air. 
These parts are then placed back into the furnace and carbon analysis is 
performed on this blank. This procedure is repeated until consecutive blank 
values differ by no more than 0.5 µg of total organic carbon for every 10 
minutes of analysis time. As there is no sample preparation prior to 
analysis, this instrument blank is also cons idered to be the methods blank 
when determining TOC by this method. 

Detection Limits 

The blank thus obtained has a direct effect on the quantification limit 
for each sample as this value must be subtracted from each sample value 
determined. However, this blank value is not an indicator of instrument 
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sensitivity, and should not be considered as an indication of the true 
instrument detection limit. If the instrument were operated in a carbon-free 
atmosphere, a lower blank value could be observed. It is not possible to 
determine an absolute instrument detection limit (i.e., a measurement of 
instrument sensitivity) under current laboratory operating conditions . For 
purposes of this report, the daily blank value is used as the lower 
quantification limit for the analyses. Reported results indicate that sample 
organic carbon levels are above this method quantification limit (instrument 
background carbon levels). 

An average "method detection limit" for this analytical method may be 
estimated from the absolute difference between consecutive blank values. The 
"method detection limit", defined as three times this difference, is 
approximately 1 µg total organic carbon. The method detection limit expressed 
in concentration terms would be dependent on the sample size analyzed. 

Standard Analysis 

A Kodak glucose standard was analyzed in duplicate as an initial one 
point calibration of the instrument. The manufacturer's manual states to use 
a single point calibration of the instrument as the instrument exhibits a 
linear response. Each standard determination consisted of a 30 or 35 minute 
analysis and reported results are corrected with the corresponding average 
blank value. Initial recoveries of the same glucose standard on 5/4/92 were 
96.7% & 96.8%, with an average of 96.7%, and a relative percent difference 
(RPO) of 0.1%. Standard recoveries on 5/15/92 were 99 . 9% and 99 .0%, with an 
average of 99.4%, and a RPD of 0.9%. Based on duplicate analysis results, 
estimated precision from this set of data is± 0.1% relative, with a bias 
(accuracy) of -3.3% on the average for 5/4/92 analyses , and± 0.9% with a bias 
of -0.6% on the average for 5/15/92 analyses. Reported sample values are 
corrected for the corresponding average initial standard recoveries . 

An additional glucose standard analysis was performed after sample 
analysis on 5/4/92. Standard recovery was an acceptable 99.4%. 
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Sample Analysis 
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All samples were first screened, and then analyzed in at least duplicate 
(as specified in TI-2008P-l-200, 203 , 207, and 211) for 30 (5/4/92) or 35 
minutes (5/15/92) at -500 °C. The RPO between duplicate analyses ranged from 
0.2% to 22.9%. Replicate analysis deviation is mostly attributed to the 
inherent heterogeneity of the soil samples received, and the small sample 
sizes analyzed. Due to the small sample size required (2 - 100+ mg), a 
selective sub-sample of smaller soil particles is necessary. The very nature 
of this sample selection process may bias reported carbon results and increase 
deviation between replicate analyses. 

Reported sample organic carbon levels are not adjusted for moisture 
content of the soil matrix. 

Hold Times 

The Environmental Protection Agency (EPA) hold time for Total Organic 
Carbon Analysis in soils is defined at 14 days from the date of sampling. The 
hold times were met for these samples. 

68 



7 

TABLE 16 : TOTAL ORGANIC CARBON ANALYSIS DATA FOR TASKS 2 & 4 
SDG #18 

Soil Samples 

Sample ug C ug C in mgC/Kg RPO X Rec.* Date Date 
WHC Sample PNL ALO# Sample Type Wt. g Results Sample Sample Dups Standard Received Analyzed 
---------- --------- ----------- ----- ---- --------- --------- --------- --------- --------- --------- ------------

B067Y5 92-06428- 1 Sample 0. 06603 29.07 19 . 45 305 20 .B 4-21 -92 5-04 -92 
B067Y5 92-06428-2 Duplicate 0. 07887 38 . 29 28.67 376 4- 21-92 5-04 -92 ..,~ 
B067Y7 92-06713- 1 Sample 0.06540 17 .38 7.76 123 6.7 4-27-92 5- 04-92 

....... ~ 

B067Y7 92- 06713-2 Duplicate D.05626 15.89 6 .27 115 4- 27 -92 5- 04-92 LN 
u, 

B067Z3 92 -06726- 1 S~dple 0.06615 47 . 16 37 . 54 587 0. 2 4- 29 -92 5-04 -92 c:::::) 

B067Z3 92-06726-2 Duplicate 0. 05788 42 . 53 32 .92 588 4-29 -92 5-04 -92 co 
.t -B067Z5 92- 06727 - 1 Sample 0. 05867 106 .30 96 . 68 1700 6.8 4-29-92 5- 04 -92 co 

B067Z5 92-06727-2 Duplicate 0.04568 90 . 23 80.61 1820 4-29-92 5-04-92 u, 
BD67Z5 92-06727-3 Standard 0.00486 1888 . 70 1879.08 0 . 1 96 . 7 5-04-92 

'--..._: 
(J"\ B067Z5 92- 06727-3 Std Dup D.00675 2621 . 97 2612 .35 96 .8 5-04 -92 ~ 

B067Z5 92-06727-4 Blank 9. 62 5-04-92 
Standard 2 0.00611 2437 .97 2428 .35 99 . 4 5-04-92 

B06809 92-06904- 1 Sample 0.04626 59.01 31 .33 681 22 .9 5-04-92 5- 15-92 
B06809 92- 06904-2 Duplicate 0.04531 52 . 04 24 .36 541 5-04 -92 5- 15-92 
B06809 92-06904-3 Standard 0.00580 2346 . 14 2318 . 46 0.9 99 .9 5- 15-92 
B06809 92-06904-3 Std Dup 0. 00521 2089 .98 2062 .30 99 .0 5-15-92 
B06809 92-06904 -4 Blank 27 . 68 5-15-92 

* Based on standard carbon content of 40 .0X by weight . 
Standard 2: 1st post -sample standard analyzed 

Tota l Organic Carbon by Procedure PNL-AL0-380 , on Instrument WA92040 , 325 Bldg . , 
rm 701. Data reported from Carbon Analaysis Data Sheets of same date . 



VOLATILE ORGANIC COMPOUND ANALYSIS REPORT 

SAMPLE ANALYSIS REPORTED 

Analysis of four soil samples for volatile organic compounds by gas 
chromatography/mass spectrometry (GC/MS) is the subject of this report. 

SAMPLE DESCRIPTION 

Sample ID 

8067Y7 
8067Y5 
8067Z3 
8067Z5 

ACL Lab Number 

92-06713 
92-06428 
92-06726 
92-06727 

Date received 

04/27/92 
04/21/92 
04/29/92 
04/29/92 

The samples, B067Y7, 8067Y5, 8067Z3, and 8067Z5 were received on the 

dates specified above in the 325 Building. These samples are referred to as 
part of SDG #18. 

SAMPLE PREPARATION 

The preparation and analysis followed EPA-CLP SOW 2/88 procedures for the 
analysis of volatile compounds in soils. 

ANALYSIS METHOD 

• GC/MS procedure: 
• GC/MS instrumentation: 
• GC/MS location: 

QUALITY CONTROL 

PNL-AL0-335. 
HP-5890/5970 GC/MS (WB46864). 
Lab 327-A, 325 building 

Quality control procedures specified for this method were followed. 
The quality assurance performance requirements are summarized as follows: 

Form Information 

2B Surrogate Recovery 
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Comments 

DCE high due to matrix (see RESULTS 

section) in 92-06727 Dupe. 
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4A 

SA 

GA 

7A 

BA 

RESULTS 
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MS/MSD Recovery 

Method Blank Summary 

Tune/Mass Calibration 

Initial Calibration 

Daily Calibration 

Internal Standards 

Otherwise, it meets all 
require!llents. 

Meets all requirements. 

Meets all requirements. 

Meets all requirements. 

5 point calibration . Meets all 
requirements. 

Meets all requirements. 

Recovery of one standard low for 92-
06727 and all three were low for 92-
06727 DUPE. These were due to the 
hydrocarbon matrix , (see RESULTS 
section). With the other samples 
it meets all requirements. 

CLP Target Compounds: The attached lA Forms show that volatile target 
compound Acetone and 2-Hexanone were observed in the BLANK. However, they 
were below the Contract Required Quantitation Limit, (CRQL). Acetone and 
Toluene were observed, but were below the CRQL, in 92-06726 and 92-06726 DUPE. 
Acetone was observed above the CRQL in 92-06428 and 92-06428 DUPE. Acetone 
and Toluene were observed above the CRQL in 92-06727 and 92-06727 DUPE. 
However, the numbers should be cons idered tentative data, since this sample 
did not meet QC requirements due to the large amount of hydrocarbons present 
in it . Reanalysis, with sample cleanup was recommended by the Analyst and 
Technical Group Leader, however, per OSM instructions, no further analysis was 
performed. Acetone was observed above the CRQL and 1,1,1-Trichloroethane was 
observed below the CRQL in 92-06713 and 92-06713 DUPE. 

In summary, no CLP Target Compounds were observed in the sample 92-06726 
above the quantitation limits. However, CLP Target compounds were observed in 
92-06713, 92-06428, and 92-06727 above the quantitation limits. 
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The following defines the qualifiers, Q-flags, in the Form l's: 

"O" Flag 

u 

J 

B 

X 

D 

E 

Definition -

Indicates the compound was analyzed for 
but not detected, the LI-flagged concen
tration number is the CRQL. 

Indicates an estimated value for the tar
get or tentatively identified compounds, 
spectra meet criteria but response is be-
low the CRQL for the target compounds . 

Compound was found in the blank. 

Indicates compound was manually deleted 
because all requirements were not met. 

Analysis was performed on a diluted 
sample. 

Indicates that Quantitation was outside 
the calibration range. 

Indicates that sample did not meet QC 
requirements and the result should be 
interpreted accordingly. 

Tentatively Identified Compounds: As shown in the attached lE forms, 
there were no non-CLP target Compounds in the Blank. Additonally, no non-CLP 
target compounds were observec in sample 92-06713 or 92-06713 DUPE. 

In sample 92-06727 and 92-06727 DUPE, a series of late coeluting 
Unknowns were observed at the ppm level. The mass spectra of the broad hump 
indicates the presence of both Alkanes and Alkenes. Additionally, another, 
earlier eluting, Unknown was observed in 92-06727 DUPE. 

Samples 92-06726, 92-06726 DUPE, 92-06428, and 92-06428 DUPE also 
contained these late eluting Unknowns, but at a much lower concentration level 
than observed in 92-06727. 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name:BATTELLE-PNL 

EPA SAMPLE NO. 

92-06713 

Lab Code: ------ Case No. : -----

Contract:-----

SAS No. : . ----- SDG No.: 18 

Matrix: (soil/water) SOIL Lab Sample ID: B067Y7 

Sample wt/vol: 5.406 (g/mL) G Lab File ID: >PD004 

Level: (low/med) LOW Date Received: 04/27/92 

% Moisture: not dec.2.5 

Column: (pack/cap) CAP 

Date Analyzed: 

Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg} ug/Kg 

74-87-3---------Chloromethane 9. 
74-83-9---------Bromomethane 9. 
75-01-4---------Vinyl Chloride 9. 
75-00-3---------Chloroethane 9. 
75-09-2---------Methylene_ Chloride 5. 
67-64-1---------Acetone 17. 
75-15-0---------carbon Disulfide 5. 
75-35-4---------1,1-Dichloroethene 5. 
75-34-3---------1,1-Dichloroethane 5. 
540-59-0--------1,2-Dichloroethene_(total)_ 5. 
67-66-3---------Chloroform 5. 
107-02-2--------1,2-Dichloroethane 5. 
78-93-3---------2-Butanone 9. 
71-55-6---------1,1,1-Trichloroethane 1. 
56-23-5--~------carbon Tetrachloride 5. 
108-05-4--------Vinyl Acetate 9. 
75-27-4---------Bromodichloromethane 5. 
78-87-5---------1,2-Dichloropropane 5. 
10061-01-5------cis-l,3-Dichloropropene 5. 
79-01-6---------Trichloroethene s. 
124-48-1--------Dibromochloromethane 5. 
79-oo-s---------1,1,2-Trichloroethane 5. 
71-43-2---------Benzene 5. 
10061-02-6------trans-l,3-Dichloropropene __ 5. 
75-25-2---------Bromoform 5. 
108-10-1--------4-Methyl-2-pentanone 9. 
591-78-6--------2-Hexanone 9. 
127-18-4--------Tetrachloroethene 5. 
79-34-5---------1,1,2,2-Tetrachloroethane __ 5. 
108-88-3--------Toluene 5. 
108-90-7--------Chlorobenzene 5. 
100-41-4--------Ethylbenzene 5. 
100-42-5--------styrene 5. 
133-02-7--------Xylene (total) 5. 

FORM I VOA 
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lE EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
92-06713 

Lb N a ame: BATTELLE PNL - C t on rac t :------
Lab Code: ------ Case No.: ----- SAS No.: ----- SDG No.: 18 

Matrix: ( soil/water) SOIL Lab Sample ID: B067Y7 

Sample wt/vol: 5.406 (g/mL) G Lab File ID: >PD004 

Level: (low/med) LOW Date Received: 04/27/92 

% Moisture: not dec.2.5 Date Analyzed: 04/30/92 

Column: CAP Dilution Factor: 1.00 

CONCENTRATION UNITS: 
Number TICS found: 0 (ug/L or ug/Kg) ug/Kg 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
- ===== ==--=== 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18 ~ 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

Q 
-------

. 

FORM I VOA-TIC · 1/87 Rev. 
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1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

92-06428 
Lab Name:BATTELLE-PNL 

Lab Code: ------ Case No.: -----

Matrix: (soil/water) SOIL 

Sample wt/vol: 4.170 (g/mL) G 

contract:-----

SAS No.: .----- SDG No.: 18 

Lab Sample ID: B067Y5 

Lab File ID: >PD008 

Level: (low/med) LOW 

% Moisture: not dec.3.2 

Column: (pack/cap) CAP 

Date Received: 04/21/92 

Date Analyzed: 4/30/92 

Dilution Factor: 1.00000 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

74-87-3---------Chloromethane 12. 
74-83-9---------Bromomethane 12. 
75-01-4---------Vinyl Chloride 12. 
75-00-3---------Chloroethane 12. 
75-09-2---------Methylene_Chloride 6. 
67-64-1---------Acetone 23. 
75-15-o---------carbon Disulfide 6. 
75-35-4---------1,1-Dichloroethene 6. 
75-34-3---------1,1-Dichloroethane 6. 
540-59-0--------1,2-Dichloroethene_(total)_ 6. 
67-66-3---------Chloroform 6. 
107-02-2--------1,2-Dichloroethane 6. 
78-93-3---------2-Butanone 12. 
71-55-6---------1,1,1-Trichloroethane 6. 
56-23-5---------carbon Tetrachloride 6. 
108-05-4--------Vinyl Acetate 12. 
75-27-4---------Bromodichloromethane 6. 
78-87-5---------1,2-Dichloropropane 6. 
10061-01-5------cis-l,3-Dichloropropene 6. 
79-01-6---------Trichloroethene 6. 
124-48-1--------Dibromochloromethane 6. 
79-00-5---------1,1,2-Trichloroethane 6. 
71-43-2---------Benzene 6. 
10061-02-6------trans-l,3-Dichloropropene __ 6. 
75-25-2---------Bromoform 6. 
ioa-10-1--------4-Methyl-2-pentanone 12. 
591-78-6--------2-Hexanone 12. 
127-18-4--------Tetrachloroethene 6. 
79-34-5---------1,1,2,2-Tetrachloroethane __ 6. 
108-88-3--------Toluene 6. 
108-90-7--------Chlorobenzene 6. 
100-41-4--------Ethylbenzene 6. 
100-42-5--------styrene 6. 
133-02-7--------Xylene (total) 6. 

Q 

u 
u 
u 
u 
u 

B 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

. 

FORM I VOA 

82 

1/89 Rev. 



lE EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name:BATTELLE-PNL 

Lab Code: ------ Case No.: -----

Matrix: (soil/water) SOIL 

Sample wt/vol: 4.170 (g/mL) G 

Level: ( low/med) LOW 

% Moisture: not dec.3.2 

Column: CAP 

Number TICS found: 1 

92-06428 
Contract:-----

SAS No. : ------ SDG No.: 18 

Lab Sample ID: B067Y5 

Lab File ID: >PD008 

Date Received: 04/21/92 

Date Analyzed: 4/30/92 

Dilution Factor: 1.00000 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
-----

1. 
2. 
3. 
4. 

------
------
------

----
Unknowns 30-35 14100. J 

5. ______ -------------- ---- ------- ---
6. ------7. ------
8. ______ -------------- ---- ------- ---
9. ------10. ------

11. ______ -------------- ---- ------- ---
12. ------13. 
14.------ --------------
15 ·------ -------------- ---- ------- ---16. 
17.------ --------------18. ------19. ------
20 ·------ -------------- ---- ------- ---
21. ______ -------------- ---- ------- ---
22. ------23. ------24. ------
25 ·------ -------------- ---- ------- ---26. ------27. ------28. ------
29. ______ -------------- ---- ------- ---
30. ------

FORM I VOA-TIC 
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1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

92-06726 
Lab Name:BATTELLE-PNL 

Lab Code: ------ case No.: -----

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.027 (g/mL) G 

Contract:-----

SAS No. : . ----- SDG No.: 18 

Lab Sample ID: B067Z3 

Lab File ID: >PDOlO 

Level: (low/med) LOW 

% Moisture: not dec.3.4 

Column: (pack/cap) CAP 

Date Received: 04/29/92 

Date Analyzed: 4/30/92 

Dilution Factor: 1.00000 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene_Chloride 
67-64-1---------Acetone 
75-15-0---------Carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene_(total)_ 
67-66-3---------Chloroform 
107-02-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------Carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,l,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6--~---trans-l,3-Dichloropropene __ 
75-25-2---------Bromoform 
108-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-5---------1 l 2 2-Tetrachloroethane , , , --
108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
133-02-7--------Xylene (total) 

FORM I VOA 

86 

10. 
10. 
10. 
10. 
5. 
6. 
5. 
5. 
5. 
5. 
5. 
5. 

10. 
5. 
5. 

10. 
5. 
5. 
5. 
s. 
s. 
5. 
5. 
5. 
5. 

10. 
10. 
5. 
5. 
3. 
5. 
5. 
5. 
5. 

Q 

u 
u 
u 
u 
u 
JB 
u 
u 
u 
u 
u 
u 
u 
u 
U -
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
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lE EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name:BATTELLE-PNL 

Lab Code: ------ Case No.: -----

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.027 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec.3.4 

Column: CAP 

Number TICS found: 

CAS NUMBER 

1 

1. Unknowns 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

COMPOUND 

92-06726 
Contract:-----

SAS No. : ----- SDG No.: 18 

Lab Sample ID: B067Z3 

Lab File ID: >PDOlO 

Date Received: 04/29/92 

Date Analyzed: 4/30/92 

Dilution Factor: 1. 00000 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

NAME RT EST. CONC. Q 
====== --------

28-35 860. J 

. 

FORM I VOA-TIC 1/87 Rev. 
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1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

92-06727 
Lab Name:BATTELLE-PNL Contract:-----

SAS No.: -----Lab Code: ------ Case No.: ----- SDG No.: 18 

Matrix: (soil/water) SOIL Lab Sample ID: B067Z5 

Sample wt/vol: 5.143 (g/mL) G Lab File ID: >PD012 

Level: (low/med) LOW Date Received: 04/29/92 

% Moisture: not dec.2.2 

Column: (pack/cap) CAP 

CAS NO. COMPOUND 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

4/30/92 

1. 00000 

Q 

-----------------------"""'T"----------,.---· 
74-87-3---------Chloromethane 
74-83-9---------Bromomethane --------
75-01-4---------Vinyl Chloride ______ _ 
75-00-3---------Chloroethane ~---,--,------
75 - 09 - 2 - - - - - - - - - Methylene_ Chloride ____ _ 
67-64-l---------Acetone_,.--e-~-------
75-15-0---------carbon Disulfide ------75-35-4---------1,l-Dichloroethene ____ _ 
75-34-3---------1,1-Dichloroethane -----540-59-0--------l,2-Dichloroethene_(total)_ 
67-66-3---------Chloroform ________ _ 
107-02-2--------1,2-Dichloroethane ____ _ 
78-93-3---------2-Butanone ----------71 - 55 - 6 - - - - - - - - - l, l, l -Tri ch lo roe thane ____ _ 
56-23-5---------carbon Tetrachloride ----108-05-4--------Vinyl Acetate _______ _ 
75-27-4---------Bromodichloromethane ___ _ 
78-87-5---------1,2-Dichloropropane -----
~~~~i=~==~======~~!~~i;;~!~~!~;opropene __ _ 
124-48-1--------Dibromochlorome-th-an_e ___ _ ----79-00-5---------1,l,2-Trichloroethane ----71-43-2---------Benzene __ - _______ _ 
10061-02-6------trans-l,3-Dichloropropene __ 
75-25-2---------Bromoform _________ _ 
108-10-1--------4-Methyl-2-pentanone ___ _ 
591-78-6--------2-Hexanone ________ _ 
127-18-4--------Tetrachloroethene _____ _ 
79-34-5---------1,1,2,2-Tetrachloroethane __ 
108-88-3--------Toluene -----------108-90-7--------Chlorobenzene _______ _ 
100-41-4--------Ethylbenzene _______ _ 
100-42-5--------styrene __________ _ 
133-02-7--------Xylene (total) ______ _ 

FORM I VOA 

90 

10. 
10. 
10. 
10. 

5. 
12. 

5. 
5. 
5. 
5. 
5. 
5. 

10. 
5. 
5. 

10. 
5. 
5. 
5. 
5. 
5. 
s. 
5. 
5. 
5. 

10. 
10. 

5. 
5. 

83. 
5. 
5. 
5. 
5. 

u 
u 
u 
u 
u 

B! 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
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lE EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COM?OUNDS 
92-06727 

Lab Name:BATTELLE-PNL Contract:------

Lab Code: ------ Case No.: ----- SAS No. : · ----- SDG No.: 18 

Matrix: (soil/water) SOIL Lab Sample ID: B067Z5 

Sample wt/vol: 5 .143 (g/mL) G Lab File ID: >PD012 

Level: (low/med) LOW 

% Moisture: not dec.2.2 

Column: CAP 

Number TICS found: 

CAS NUMBER 

1 

1. Unknowns 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
l. 7. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

Date Received: 04/29/92 

Date Analyzed: 4/30/92 

Dilution Factor: 1.00000 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

COMPOUND NAME 

FORM I VOA-TIC 

91 

RT 

29.5-34. 

EST. CONC. Q 
------

141000. J 

1/87 Rev. 



VOLATILE ORGANIC COMPOUND ANALYSIS REPORT 

SAMPLE ANALYSIS REPORTED 

Analysis of one soil sample for volatile organic compounds by gas 
chromatography/mass spectrometry (GC/MS) is the subject of this report. 

SAMPLE DESCRIPTION 

Sample ID 
B06809 

ACL Lab Number 
92-06904 

Date received 
05/04/92 

The sample, B06809, was received on the date specified above in the 325 
Building. This sample is referred to as part of SDG #18. Sample 92-06964 
(SDG #19) used for QC evaluation (i.e., MS and MSD). 

SAMPLE PREPARATION 

The preparation and analysis, followed EPA-CLP SOW 2/88 procedures for the 
analysis of volatile compounds in soils. 

ANALYSIS METHOD 

• GC/MS procedure: 
• GC/MS instrumentation: 
• GC/MS location: 

QUALITY CONTROL 

PNL-AL0-335. 
HP-5890/5970 GC/MS (WB46864). 
Lab 327-A, 325 building 

Quality control procedures specified for this method were followed. The 
quality assurance performance requirements are summarized as follows: 

Form Information 

28 Surrogate Recovery 

38 MS/MSD Recovery 

4A Method Blank Summary 

Comments 

94 

Meets all requirements. 

Meets all requirements. 

Meets all requirements. 



r -

SA 

GA 

7A 

SA 

9713508~1866 

Tune/Mass Calibration 

Initial Calibration 

Daily Calibration 

Internal Standards 

Meets all requirements. 

5 point calibration. Meets all 
r~quirements . 

Meets all requirements . 

Meets all requirements. 

Lab data are also maintained as follows: 

Activity LRB Number Page Number 

GC/MS injection log BNW- 52907 106-109 

RESULTS 

CLP Target Compounds: The attached IA Forms show that volatile target 
compound Acetone was observed in the BLANK . However, it was below the 
Contract Required Quantitation Limit, (CRQL). Acetone was observed, but was 
below the CRQL, in 92-06964 and 92 -06964 DUPE . Toluene was also observed, but 
below the CRQL in 92-06904. 

In summary, no CLP Target Compounds were observed in the sample 92 -06904 
above the quantitation limits. 

The following defines the qualifiers, Q-flags, in the Form l's: 

"O" Flag 

u 

J 

B 

X 

Definition 

Indicates the compound was analyzed for 
but not detected, the U-flagged concen
tration number is the CRQL. 

Indicates an estimated value for the tar
get or tentatively identified compounds, 
spectra meet criteria but response is be-
low the CRQL for the target compounds. 

Compound was found in the blank. 

Indicates compound was manually deleted 
because all requirements were not met. 

95 



l 

D 

E 

Analysis was performed on a diluted 
sample. 

Indicates that Quantitation was outside 
the calibration range . 

Tentatively Identified Compounds : As shown in the attached lE forms , 
there were no non-CLP target Compounds in the Blank. 

In sample 92-06904 and 92 -06904 DUPE, a series of late coeluting 
Unknowns were observed at the ppm level . The mass spectra of the broad hump 
indicates the presence of both Alkanes and Alkenes. 

96 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

92-06904 
Lab Name:BATTELLE-PNL 

Lab Code: ------ Case No.: -----

Matrix: (soil/water) SOIL 

Sample wt/vol: 4. 321 (g/mL) G 

Contract:-----

SAS No. : '.'9---- SDG No.: 18 

Lab Sample ID: B06809 

Lab File ID: >QA704 

Level: (low/med) LOW Date Received: 05/04/92 

% Moisture: not dec.2.2 Date Analyzed: 

Column: (pack/cap) CAP Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene_ Chloride 
67-64-1---------Acetone 
75-15-o---------carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene_(total)_ 
67-66-3---------Chloroform 
107-02-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene __ 
75-25-2---------Bromoform 
1oa-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-5---------1 1 2 2-Tetrachloroethane , , , --
108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------styrene 
133-02-7--------Xylene (total) 

FORM I VOA 

100 

12. 
12. 
12. 
12. 

6. 
12. 

6. 
6. 
6. 
6. 
6. 
6. 

12. 
6. 
6. 

12. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 

12. 
12. 
6. 
6. 
2. 
6. 
6. 
6. 
6. 

5/07/92 

1.00000 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
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lE EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name:BATTELLE-PNL 

Lab Code: ------ Case No. : -----

Matrix: (soil/water) SOIL 

Sample wt/vol: 4. 321 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec.2.2 

Column: CAP 

Number TICS found: 

CAS NUMBER 

1 

1. Unknowns 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20~ 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

COMPOUND 

92-06904 
Contract:-----

SAS No.: . ----- SDG No.: 18 

NAME 

Lab Sample ID: B06809 

Lab File ID: >QA704 

Date Received: 05/04/92 

Date Analyzed: 05/07/92 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

RT EST. 
==---== 

29-35 

CONC. 

55000. 

Q 
------
J 

FORM I VOA-TIC 

101 
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SEMI -VOLATILE ORGANIC ANALYSIS 

SAMPLE ANALYSIS REPORTED 

Analysis of five samples from SDG #18 for semivolatile organic compounds 
by gas chromatography/mass spectrometry (GC/MS) is the subject of this report. 

SAMPLE DESCRIPTION AND PREPARATION 

Sample ID 

B067Y5 
B067Y7 
B067Z3 
B067Z5 
B06809 

ACL Lab Number 

92-06428 
92-06713 
92-06726 
92-06727 
92-06904 

The samples were received in good condition. Extractions of both 
samples and spiked samples were performed. 

• Extraction procedure 
• Extraction location 
• Extraction type 
• Sample/Extract storage 

temperature 

ANALYSIS METHOD 

• GC/MS procedure: 
• GC/MS instrumentation: 
• GC/MS location: 

QUALITY CONTROL 

PNL-AL0-344. 
Lab 302 , 325 building 
Sonication, low level, soil 
40C(+/ - 2o) 

PNL-AL0-345. 
HP-5890/5970 GC/MS (W003976) 
Lab 325 , 325 building. 

The QC features in the analytical procedure were followed , the following 
summarizes the QC results . 

108 



9713508.1871 

Form Information 

2D Surrogate Recovery 

3D MS/MSD Recovery 

Comments 

All requirements were met . The 
phenol-dS recovery was below the 
required limit in sample B067ZS (one 
out of limit recovery is allowed). 
This sample had a significant matrix 
effect on all the acid surrogate 
recoveries. 

There was a significant matrix 
effect of sample B067ZS on all of 
the acid matrix spike compounds with 
three of them below the specified 
lower limits. There was a lesser 
effect on the base-neutrals with one 
spike compound below the lower 
limit . There is no action required 
for out of limit matrix spike 
recoveries. 

4B Method Blank Summary All requirements were met. 

SB Tune/Mass Calibration All requirements were met. 

6B,C Initial Calibration All requirements were met. 

7B,C Daily Calibration All requirements were met. 

88,C Internal Standards All requirements were met. 

The following comments provide additional information on QC and related 
features for analysis of these samples. 

• Holding time. All requirements were met. 

• Surrogate recoveries. In addition to the decreased recoveries for the 
acid surrogate spikes described above in the 
Form 20 discussion, the large concentration of 
tributyl phosphate which elutes at the same time 
as 2,4,6-tribromophenol, caused the retention 

109 



• Method blank. 

a7 ! 1508 m 91·ri 
./.ij,J ····''" 

time of the tribromophenol to shift out of the 
retention time window. The reason for the 
differences in recoveries of this surrogate in 
the sample and matrix spiked samples is unknown. 

Di-n-butylphthalate was in the blank above the 
method quantitation limit, but within acceptable 
limits. 

• GC/MS data, sample report: filed with data in the ACL/ALO records 
center 

RESULTS 

CLP Target Compounds: As seen in the attached 1B,C Forms, target 
compounds found were phthalates. The phthalates are common contaminates from 
plastics, and although only the one was found in the blank, it is possible 
that the other two are also contaminants. Only the concentrations greater 
than about 330 µg/Kg are above the quantitation limit. 

Concentration, µq/Kq 

B067Y5 B067Y7 B067Z3 B067Z5 B06809 Blank 

Di-n-butylphthalate 360 

Bis(2-ethylhexyl)phthalate 72 

Di-n-octylphthalate 12 

12 

31 

56 

260 

41 

340 

100 

24 

470 450/230 

110 

38 

Tentatively Identified Compounds (TIC): The attached IF Forms show 
results for the TIC's. Concentration estimates for the TIC's are made 
assuming that the response factor for each TIC is one. The peak area for each 
TIC is then compared to the area of the nearest internal standard (for which 
concentrations are known) to estimate the TIC concentrations. Identification 
of the TIC is made by a computer search of the NIST mass spectral library to 
attempt a match with the spectrum of each of the TIC's. The TIC's reported as 
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"Unknown" did not have satisfactory matches with library spectra. The TIC 
concentration estimate and identification are re~orted only if the TIC peak 
area is 10% or greater than the nearest internal standard peak area . 

Sample B067Y5 contains a relatively large number of TIC's, all at low 
concentrations. Most of the compounds are solvent, or degraded solvent, 
constituents; and as for many of the 200-BP-l samples, tributyl phosphate was 
found. 

Samples B067Y7 and 8067Z3 contain fewer TIC's, and these are at 
relatively low concentrations. Tributyl phosphate is in both samples, and a 
few solvent constituents and a phosphonate ester are in 8067Y7. 

Sample 8067Z5 has a large number of TIC's at relatively high 
concentrations. There are about a dozen other TIC's at lower concentrations 
than the 30 reported on the form IF for this sample that are not included in 
this report (the method requirement is that up to 20 TIC's are to be 
reported). Most of the TIC's are solvent, or degraded solvent, constituents. 
Tributyl phosphate is also present at a relatively high concentration. 

Sample 806809 is similar to 8067Z5 in TIC content, but at slightly lower 
concentrations. 

The following defines the Q-flags in the Form l's 

"O" Flag 

u 

J 

B 

Definition 

Indicates the compound was analyzed for but not 
detected, the U-flagged concentration is the 
Contract Required Quantitation Limit. 

Indicates an estimated value for target and 
tentatively identified compounds, spectra meet 
criteria but response is below Contract Required 
Quantitation Limit for the target compounds. 

Indicates compound was found in the blank. 
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97 ~ :3508 ~· 187H 

X Indicat es compound was manually deleted because 
all requirements w~re not met. 

D Indicates analysis was performed on a diluted 
sample. 

E Indicates that quantitation was outside of the 

calibration range. 

A Aldol condensation product . 
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lB EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B067Y5 
Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No.: ------ SAS No.:------ SDG No.: 18 

Matrix: (soil/water) SOIL Lab Sample ID: 92-06428-El 

Sample wt/vol: 30.16 (g/mL) G Lab File ID: >El504 

Level: (low/med) LOW 

% Moisture: not dec.3.08 dee. --

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:8 . 0 

Date Received: 04/21/92 

Date Extracted:04/30/92 

Date Analyzed: 5/15/92 

Dilution Factor: 1.00000 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

108-95-2--------Phenol 
lll-44-4--------bis(2-Chloroethyl)Ether 
95-57-8---------2-Chlorophenol 
541-73-1--------1,3-Dichlorobenzene 
106-46-7--------1,4-Dichlorobenzene 
100-51-6--------Benzyl_alcohol 
95-50-1---------1,2-Dichlorobenzene 
95-48-7---------2-Methylphenol 
39638-32-9------bis(2-chloroisopropyl)ether_ 
106-44-5--------4-Methylphenol 
621-64-7--------N-Nitroso-Di-n-propylamine_ 
67-72-1---------Hexachloroethane 
98-95-3--------~Nitrobenzene 
78-59-1---------Isophorone 
88-75-5---------2-Nitrophenol 
105-67-9--------2,4-Dimethylphenol 
65-85-0---------Benzoic acid 
111-91-1--------bis(2-Chloroethoxy)methane_ 
120-83-2--------2,4-Dichlorophenol 
120-a2-1--------l,2,4-Trichlorobenzene 
91-20-3---------Naphthalene 
106-47-8--------4-Chloroaniline 
87-68-3---------Hexachlorobutadiene 
59-50-7---------4-Chloro-3-methylphenol 
91-57-6---------2-Methylnaphthalene 
77-47-4---------Hexachlorocyclopentadiene __ 
88-06-2---------2,4,6-Trichlorophenol 
95-95-4---------2,4,5-Trichlorophenol 
91-58-7---------2-Chloronaphthalene 
88-74-4---------2-Nitroaniline 
131-11-3--------Dimethylphthalate 
208-96-8--------Acenaphthylene 
606-20-2--------2,6-Dinitrotoluene 

FORM I SV-1 

117 

340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 

1700. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 

1700. 
340. 

1700. 
340. 
340. 
340. 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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lC EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B067Y5 
Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No. : ------ SAS No. : ------- SDG No.: 18 

Matrix: (soil/water) SOIL Lab Sample ID: 92-06428-El 

Sample wt/vol: 30.16 (g/mL) G Lab File ID: >El504 

Level: (low/med) LOW Date Received: 04/21/92 

% Moisture: not dec.3.08 dee. -- Date Extracted:04/30/92 

Extraction: ( Sepf/Cont/Sonc) SONC Date Analyzed: 

GPC Cleanup: (Y/N) N pH:8.0 Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

99-09-2---------3-Nitroaniline ______ _ 
83-32-9---------Acenaphthene.,-______ _ 
51-28-5---------2,4-Dinitrophenol ------100-02-7--------4-Nitrophenol _______ _ 
132-64-9--------Dibenzofuran _______ _ 
121-14-2--------2,4-Dinitrotoluene -----84-66-2---------Diethylphthalate _____ _ 
7005-72-3-------4-Chlorophenyl-phenylether 
86-73-7---------Fluorene......,.~-----------_ 
100-01-6--------4-Nitroaniline -------534-52-1--------4,6-Dinitro-2-methylphenol_ 
86-30-6---------N-Nitrosodiphenylamine (1) 
1oi-5s-3--------4-Bromophenyl-phenylether -
118-74-1--------Hexachlorobenzene ____ === 
87-86-5---------Pentachlorophenol _____ _ 
85-01-8---------Phenanthrene _______ _ 
120-12-7--------Anthracene ----------84-74-2---------Di-n-butylphthalate 
206-44-0--------Fluoranthene -----
129-00-o--------Pyrene ___________ _ 
85-68-7---------Butylbenzylphthalate ___ _ 
91-94-1---------3,3'-Dichlorobenzidine __ _ 
56-55-3---------Benzo(a)anthracene ____ _ 
218-0l-9--------Chrysene,,._~--------,----
117-81-7--------bis(2-Ethylhexyl)phthalate_ 
117-84-0--------Di-n-octylphthalate ____ _ 
205-99-2--------Benzo(b)fluoranthene ___ _ 
207-08-9--------Benzo(k)fluoranthene ___ _ 
50-32-8---------Benzo(a)pyrene ______ _ 
193-39-5--------Indeno(l , 2,3-cd)pyrene __ _ 
53-70-3---------Dibenz(a , h)anthracene ___ _ 
191-24-2--------Benzo(g,h,i)perylene ___ _ 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

ll8 

1700. 
340. 

1700. 
1700. 

340. 
340. 
340. 
340. 
340. 

1700. 
1700. 

340. 
340. 
340. 

1700. 
340. 
340. 
360. 
340. 
340. 
340. 
680. 
340. 
340. 

72. 
12. 

340. 
340. 
340. 
340. 
340. 
340. 

5/15/92 

1.00000 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

B 
u 
u 
u 
u 
u 
u 
J 
J 
u 
u 
u 
u 
u 
u 

1/87 Rev. 



n7 u35os I s·r, } ii , , . •f J l 

lF EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMEOUNDS 
B067YS 

Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No. : ------ SAS No. : . ------ SDG No.: 18 

Matrix: (soil/water) SOIL 

Sample wt/vol: 3 0. 16 ( g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec.3.08 dee. --

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:8.0 

Lab Sample ID: 92-06428-El 

Lab File ID: >E1504 

Date Received: 04/21/92 

Date Extracted:04/30/92 

Date Analyzed: 5/15/92 

Dilution Factor: 1.00000 

Number TICS found: 27 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

CAS NUMBER 

1. 
2. 
3. 
4. 112403 
5. 
6. 
7. 
8. 
9. 629505 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 126738 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

COMPOUND NAME 

Unknown 
Unknown 
Unknown 
Dodecane 
Unknown alkane 
Unknown cycloalkane 
Unknown alkane 
Unknown alkene 
Tridecane 
Unknown cycloalkane 
Unknown cycloalkane 
Unknown siloxane 
Unknown cycloalkane 
Unknown cycloalkane 
Unknown cycloalkane 
Unknown alkane 
Unknown cycloalkane 
Unknown alkane 
Unknown alkane 
Unknown 
Unknown alkene 
Unknown alkane 
Phosphoric acid tributyl 
Unknown aromatic 
Unknown alkane 
Unknown 
Unknown 

alkane 
alkane 

FORM I SV-TIC 

119 

RT EST. CONC. Q 
----- ----------- ---------- ------------ ---

4.62 150. J 
4.70 770. JAB 
5.00 420. JAB 
9.02 160. JA 
9.33 150. J 
9.65 330. J 

10.65 310. J 
10.93 530. J 
11.29 300. J 
11.39 160. J 
11. 72 190. J 
11.96 210. J 
12.10 140. J 
12.47 300. J 
12.83 170. J 
13.22 590. J 
13.57 610. J 
13 .80 440. J 
15.41 480. J 
15.62 180. J 
15.83 350. J 
16.39 200. J 

est 20.20 200. J 
21.58 200. J 
29.75 150. J 
31.17 240. J 
32.48 200. J 

1/87 Rev. 



9? ~3508 .. 187H 

lB EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B067Y7 
Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No.: ------ SAS No.: . ------ SDG No.: 18 

Matrix: (soil/water) SOIL Lab Sample ID: 92-06713-El 

Sample wt/vol: 30.73 (g/mL) G Lab File ID: >El505 

Level: (low/med) LOW 

% Moisture: not dec.2.57 dee. --

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:9.0 

Date Received: 04/27/92 

Date Extracted:04/30/92 

Date Analyzed: 5/15/92 

Dilution Factor: 1.00000 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

108-95-2--------Phenol 
lll-44-4--------bis(2-Chloroethyl)Ether 
95-57-8---------2-Chlorophenol 
541-73-1--------1,3-Dichlorobenzene 
106-46-7--------1,4-Dichlorobenzene 
100-51-6--------Benzyl_ alcohol 
95-50-1---------1,2-Dichlorobenzene 
95-48-7---------2-Methylphenol 
39638-32-9------bis(2-chloroisopropyl)ether_ 
106-44-5--------4-Methylphenol 
621-64-7--------N-Nitroso-Di-n-propylamine_ 
67-72-1---------Hexachloroethane 

. 98-95-3---------Nitrobenzene 
78-59-1---------Isophorone 
88-75-5---------2-Nitrophenol 
105-67-9--------2,4-Dimethylphenol 
65-85-o---------Benzoic acid 
111-91-1--------bis(2-Chloroethoxy)methane_ 
120-83-2--------2,4-Dichlorophenol 
120-82-1--------1,2,4-Trichlorobenzene 
91-20-3---------Naphthalene 
106-47-8--------4-Chloroaniline 
87-68-3---------Hexachlorobutadiene 
59-50-7---------4-Chloro-3-methylphenol 
91-57-6---------2-Methyl naphthalene 
77-47-4---------Hexachlorocyclopentadiene __ 
88-06-2---------2,4,6-Trichlorophenol 
95-95-4---------2,4,5-Trichlorophenol 
91-58-7---------2-Chloronaphthalene 
88-74-4---------2-Nitroaniline 
131-11-3--------Dimethylphthalate 
208-96-8--------Acenaphthylene 
606-20-2--------2,6-Dinitrotoluene 

FORM I SV-1 

120 

330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330 . 
330. 
330. 
330. 
330. 

1700. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 

1700. 
330. 

1700. 
330 . 
330. 
330. 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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97 ij :3508 •. 187~1 

lC EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B067Y7 
Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No. : ------ SAS No. : ------ SDG No.: 18 

Matrix: (soil/water) SOIL Lab Sample ID: 92-06713-El 

Sample wt/vol: 30.73 (g/mL) G Lab File ID: >El505 

Level: (low/med) LOW 

% Moisture: not dec.2.57 dee. --

Date Received: 04/27/92 

Date Extracted:04/30/92 

Date Analyzed: 5/15/92 

Dilution Factor: 1.00000 

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:9.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

99-09-2---------3-Nitroaniline 
83-32-9---------Acenaphthene 
51-28-5---------2,4-Dinitrophenol 
100-02-7--------4-Nitrophenol 
132-64-9--------Dibenzofuran 
121-14-2--------2,4-Dinitrotoluene 
84-66-2---------Diethyl phthalate 
7005-72-3-------4-Chlorophenyl-phenylether_ 
86-73-7---------Fluorene 
100-01-6--------4-Nitroaniline 
534-52-1--------4,6-Dinitro-2-methylphenol_ 
86-30-6---------N-Nitrosodiphenylamine (1)_ 
101-55-3--------4-Bromophenyl-phenylether __ 
118-74-1--------Hexachlorobenzene 
87-86-5---------Pentachlorophenol 
85-01-8---------Phenanthrene 
120-12-7--------Anthracene 
84-74-2---------Di-n-butylphthalate 
206-44-0--------Fluoranthene 
129-00-0--------Pyrene 
85-68-7---------Butylbenzylphthalate 
91-94-1---------3,3'-Dichlorobenzidine 
56-55-3---------Benzo(a)anthracene 
218-01-9--------Chrysene 
117-81-7--------bis(2-Ethylhexyl)phthalate_ 
117-84-0--------Di-n-octylphthalate 
205-99-2--------Benzo(b)fluoranthene 
207-08-9--------Benzo(k)fluoranthene 
50-32-8---------Benzo(a)pyrene 
193-39-5--------Indeno(l,2,3-cd)pyrene 
53-70-3---------Dibenz(a,h)anthracene 
191-24-2--------Benzo(g,h,i)perylene 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

121 

1700. 
330. 

1700. 
1700. 

330. 
330. 
330. 
330. 
330. 

1700. 
1700. 

330. 
330. 
330. 

1700. 
330. 
330. 

12. 
330. 
330. 
330. 
670. 
330. 
330. 

31. 
56. 

330. 
330. 
330. 
330. 
330. 
330. 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
JB 
u 
u 
u 
u 
u 
u 
J 
J 
u 
u 
u 
u 
u 
u 
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97 11 :3sps ~ 1000 

lF EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
B067Y7 

Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- case No.: ------ SAS No.: ------ SOG No.: 18 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.73 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec.2.57 dee. --

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:9.0 

Number TICS found: 7 

CAS NUMBER COMPOUND NAME 
========== 

Lab Sample ID: 92-06713-El 

Lab File ID: >El505 

Date Received: 04/27/92 

Date Extracted:04/30/92 

Date Analyzed: 5/15/92 

Dilution Factor: 1.00000 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

RT EST. CONC. 
--------------- ====--= 

Q 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Unknown 
Unknown 

4.70 
4.99 

20.20 
28.12 
29.76 
31.18 
34.71 

690. 
190. 
160. 
250. 
530. 
410. 
280. 

JAB 

126738 

------

Phosphoric acid tributyl est 
Unknown alkane 
Unknown alkane 
Unknown alkane 
Unknown phosphonate ester 

9. ______ -------------- ---- -------10. ------
11. ______ -------------- ---- -------
12. ------13. ------
14. 
15.------ --------------16. ------17. ------18. ------
19. ______ -------------- ---- -------
20. ______ -------------- ---- -------
21. 
22.------ --------------23. ------
24 ·------ -------------- ---- -------25. 
26.------ --------------
27 ·------ -------------- ---- -------28. ------
29. ______ -------------- ---- -------
30. ------

JAB 
J 
J 
J 
J 
J 

FORM I SV-TIC 

122 
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97 ~3508 •. 1881 

lB EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSI S DATA SHEET 

B067Z3 
Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No.: ------ SAS No.: ------ SDG No. : 18 

Matri x: (soil/water) SOIL Lab Sample I D: 92-06726-El 

Sample wt/vol: 30. 49 (g/mL) G Lab File ID: >E1506 

Level: (low/med) LOW 

% Moisture: not dec.3.35 dee. --

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:9.0 

Date Received: 04/29/92 

Date Extracted:04/30/92 

Date Analyzed: 5/15/92 

Dilution Factor: 1 .00000 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

108-95-2--------Phenol 
lll-44-4--------bis(2-Chloroethyl)Ether 
95-57-8---------2-Chlorophenol 
541-73-1--------1,3-Dichlorobenzene 
106-46-7--------1,4-Dichlorobenzene 
100-51-6--------Benzyl_ alcohol 
95-50-1---------1,2-Dichlorobenzene 
95-48-7---------2-Methylphenol 
39638-32-9------bis (2-chloro i sopropyl)ether_ 
106-44-5--------4-Methylphenol 
621-64-7--------N-Nitroso-Di-n-propylamine_ 
67-72-1---------Hexachloroethane 
98-95-3---------Nitrobenzene 
78-59-1---------Isophorone 
88-75-5---------2-Nitrophenol 
105-67-9--------2,4-Dimethylphenol 
65-85-0---------Benzoic acid 
111-91-l--------bis(2-Chloroethoxy)methane_ 
120-83-2--------2,4-Dichlorophenol 
120-82-1--------1,2,4-Trichlorobenzene 
91-20-3---------Naphthalene 
106-47-8--------4-Chloroaniline 
87-68-3---------Hexachlorobutadiene 
59-50-7---------4-Chloro-3-methylphenol 
91-57-6---------2-Methylnaphthalene 
77-47-4---------Hexachlorocyclopentadiene __ 
88-06-2---------2,4 , 6-Trichlorophenol 
95-95-4---------2,4 , 5-Trichlorophenol 
91-58-7---------2-Chloronaphthalene 
88-74-4---------2-Nitroaniline 
131-11-3--------Dimethylphthalate 
208-96-8--------Acenaphthylene 
606-20-2--------2,6-Dinitrotoluene 

FORM I SV-1 

123 

340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 

1700. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340 . 
340. 
340. 

1700. 
340 . 

1700. 
340. 
340 . 
340. 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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lC EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B067Z3 
Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No. : ------ SAS No. : .------ SDG No.: 18 

Matrix: (soil/water) SOIL Lab Sample ID: 92-06726-El 

Sample wt/vol: 30.49 (g/mL) G Lab File ID: >E1506 

Level: (low/med) LOW Date Received: 04/29/92 

% Moisture: not dec.3.35 dee. -- Date Extracted:04/30/92 

Extraction: (Sepf/Cont/Sonc) SONC Date Analyzed: 

GPC Cleanup: (Y/N) N pH:9 . 0 Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

99-09-2---------3-Nitroaniline ______ _ 
83-32-9---------Acenaphthene.,----,------
51-28-5---------2,4-Dinitrophenol ------100-02-7--------4-Nitrophenol _______ _ 
132-64-9--------Dibenzofuran --------121 - l 4 - 2 - - - - - - - - 2, 4 - Dini trot o l u en e -----84-66-2---------Diethylphthalate _____ _ 
7005-72-3-------4-Chlorophenyl-phenylether_ 
86-73-7---------Fluorene 
100-01-6--------4-Nitroa_n_i_l_i_n_e _______ _ 
534-52-1--------4,6-Dinitro-2-methylphenol_ 
86-30-6---------N-Nitrosodiphenylamine (1) 
101-55-3--------4-Bromophenyl-phenylether -
118-74-1--------Hexachlorobenzene ____ ::: 
87-86-5---------Pentachlorophenol _____ _ 
85-01-8---------Phenanthrene 
120-12-7--------Anthracene --------
84-74-2---------Di-n-butylphthalate ____ _ 
206-44-0--------Fluoranthene --------129 - 00 - 0 - - - - - - - - Pyre n e __ ~--,--~------
85-68-7---------Butylbenzylphthalate ___ _ 
91-94-1---------3,3'-Dichlorobenzidine __ _ 
56-55-3---------Benzo (a)anthracene ____ _ 
218-01-9--------Chrysene __________ _ 
117-81-7--------bis(2-Ethylhexyl)phthalate_ 
117-84-0--------Di-n-octylphthalate ____ _ 
205-99-2--------Benzo(b)fluoranthene ___ _ 
207-08-9--------Benzo(k}fluoranthene ___ _ 
50-32-8---------Benzo(a)pyrene ______ _ 
193-39-5--------Indeno(l,2,3-cd)pyrene __ _ 
53-70-3---------Dibenz(a,h)anthracene ----191-24-2--------Benzo(g,h,i)perylene ___ _ 

(1) - cannot be separated from Diphenylamine 

FORM I SV-2 

124 

1700. 
340. 

1700. 
1700. 

340. 
340. 
340. 
340. 
340. 

1700. 
1700. 

340. 
340. 
340. 

1700. 
340. 
340. 
260. 
340. 
340. 
340. 
680. 
340. 
340. 

41. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 

5/15/92 

1.00000 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
JB . 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
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lF EPA SAMPLE NO. 
SEMIVOLA.TILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
B067Z3 

Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No.: ------ SAS No.: ------ SDGNo.: 18 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.49 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec.3.35 dee. --

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:9.0 

Number TICS found: 3 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 92-06726-El 

Lab File ID: >El506 

Date Received: 04/29/92 

Date Extracted:04/30/92 

Date Analyzed: 5/15/92 

Dilution Factor: 1.00000 

CONCENTRATION UNITS: 
(ug/L or ug/Kg} ug/Kg 

RT EST. CONC. 
==---= 

Q 

1. Unknown 4.70 
20.25 
37.64 

900. 
2800. 

260. 

JAB 
2. 126738 
3. 
4. ------

Phosphoric acid tributyl est 
Unknown 

5. ______ -------------- ---- -------
6. ______ -------------- ---- -------
7. ------
8. ------
9. ______ -------------- ---- -------

10 ·------ -------------- ---- -------
11. ______ -------------- ---- -------
12. ------
13 ·------ -------------- ---- -------
14 ·------ -------------- ---- -------
15 ·------ -------------- ---- -------
16. ______ -------------- ---- -------
17. ------
18 ·------ -------------- ---- -------
19 ·------ -------------- ---- -------
20 . ______ -------------- ---- -------
21. ______ -------------- ---- -------
22 . ______ -------------- ---- -------
23 ·------ -------------- ---- -------
24 ·------ -------------- ---- -------
25 ·------ -------------- ---- -------
26 ·------ -------------- ---- -------
27 . ______ -------------- ---- -------
28 ·------ -------------- ---- -------
29 ·------ -------------- ---- -------
30. ______ -------------- ---- -------

J 
J 

FORM I SV-TIC 

125 

:/87 Rev. 



9? ~ 3508 •. 188~1 

lB EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B067ZS 
Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No.: ------ SAS No.: ------ SDG No.: 18 

Matrix: (soil/water) SOIL Lab Sample ID: 92-06727-El 

Sample wt/vol: 30. 76 (g/mL) G Lab File ID: >El507 

Level: ( low/med) LOW 

% Moisture: not dec.2.20 dee. --

Date Received: 04/29/92 

Date Extracted:04/30/92 

Date Analyzed: 5/15/92 

Dilution Factor: 1.00000 

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:10.2 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

108-95-2--------Phenol ------------111 - 44 - 4 - - - - - - - - bis ( 2 - Chlo roe thy l) Ether __ _ 
95-57-8---------2-Chlorophenol _______ _ 
541-73-1--------1,3-Dichlorobenzene -----106-46-7--------l,4-Dichlorobenzene ____ _ 
100-51-6--------Benzyl alcohol _______ _ 
95-50-1---------1,2-Dichlorobenzene -----95-48-7---------2-Methylphenol _______ _ 
39638-32-9------bis(2-chloroisopropyl)ether_ 
106-44-5--------4-Methylphenol ____ ---,-__ 
621-64-7--------N-Nitroso-Di-n-propylamine_ 
67-72-1---------Hexachloroethane ______ _ 
98-95-3---------Nitrobenzene ---------78 - 59 - l - - - - - - - - - Is op ho r one _________ _ 
88-75-5---------2-Nitrophenol _______ _ 
105-67-9--------2,4-Dimethylphenol ____ _ 
65-85-0---------Benzoic acid 
lll-91-l--------bis(2-Chloro_e_t_h_o_xy_)_m_e_th_an __ e_ 
120-83-2--------2,4-Dichlorophenol _____ -_-_ 
120-a2-1--------l,2,4-Trichlorobenzene __ _ 
91-20-3---------Naphthalene ________ _ 
106-47-8--------4-Chloroaniline ______ _ 
87-68-3---------Hexachlorobutadiene -----59-50-7---------4-Chloro-3-methylphenol __ _ 
91-57-6---------2-Methylnaphthalene ____ _ 
77-47-4---------Hexachlorocyclopentadiene 
88-06-2---------2,4,6-Trichlorophenol __ === 
95-95-4---------2,4,5-Trichlorophenol ___ _ 
91-58-7---------2-Chloronaphthalene ____ _ 
88-74-4---------2-Nitroaniline --------131-11-3--------Dimethylphthalate _____ _ 
208-96-8--------Acenaphthylene _______ _ 
606-20-2--------2,6-Dinitrotoluene _____ _ 

330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
190. 
330. 
330. 

1700. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 

1700. 
330. 

1700. 
330. 
330. 
330. ________________________ , ____ _ 

FORM I SV-1 
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Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
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u 
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u 
u 
u 
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lC EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B067Z5 
Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No.: ------ SAS No.: ------ SDG No.: 18 

Matrix: (soil/water) SOIL Lab Sample ID: 92-06727-El 

Sample wt/vol: 30.76 (g/mL) G Lab File ID: >E1507 

Level: (low/med) LOW 

% Moisture: not dec.2.20 dee. --

Date Received: 04/29/92 

Date Extracted:04/30/92 

Date Analyzed: 5/15/92 

Dilution Factor: 1.00000 

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:10.2 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

99-09-2---------3-Nitroaniline 
83-32-9---------Acenaphthene 
51-28-5---------2,4-Dini trophenol 
100-02-7--------4-Nitrophenol 
132-64-9--------Dibenzofuran 
121-14-2--------2,4-Dinitrotoluene 
84-66-2---------Diethylphthalate 
7005-72-3-------4-Chlorophenyl-phenylether_ 
86-73-7---------Fluorene 
100-01-6--------4-Nitroaniline 
534-52-1--------4,6-Dinitro-2-methylphenol_ 
86-30-6---------N-Nitrosodiphenylamine (1)_ 
101-55-3--------4-Bromophenyl-phenylether __ 
118-74-1--------Hexachlorobenzene 
87-86-5---------Pentachlorophenol 
85-01-8---------Phenanthrene 
120-12-7--------Anthracene 
84-74-2---------Di-n-butylphthalate 
206-44-0--------Fluoranthene 
129-00-0--------Pyrene 
85-68-7---------Butylbenzylphthalate 
91-94-1---------3,3'-Dichlorobenzidine 
56-55-3---------Benzo(a)anthracene 
218-01-9--------Chrysene 
117-81-7--------bis(2-Ethylhexyl)phthalate_ 
117-84-0--------oi-n-octylphthalate 
205-99-2--------Benzo(b)fluoranthene 
207-08-9--------Benzo(k)fluoranthene 
50-32-8---------Benzo(a)pyrene 
193-39-5--------Indeno(l,2,3-cd)pyrene 
53-70-3---------Dibenz(a,h)anthracene 
191-24-2--------Benzo(g,h , i)perylene 

(1) - cannot be separated from Diphenylamine 

FORM I SV-2 

127 

1700. 
330. 

1700. 
1700. 

330. 
330. 
330. 
330. 
330. 

1700. 
1700. 

330. 
330. 
330. 

1700. 
330. 
330. 
340. 
330. 
330. 
330. 
660. 
330. 
330. 
100. 

24. 
330. 
330. 
330. 
330. 
330. 
330. 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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u 
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lF EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
B067Z5 

Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No. : ------ SAS No. : .------ SDG No.: 18 

Mat=i x: (soil/water) SOIL 

Sampl e wt/vol: 30. 76 (g/mL) G 

Level : ( low/med) LOW 

% Moisture: not dec.2.20 dee. --

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:10.2 

Number TICS found: 30 

CAS NUMBER COMPOUND NAME 

1. Unknown 
2 . Unknown alkane 
3. Unknown 
4 . Unknown alkane 
5 . Unknown 
6. Unknown alkane 
7 . Unknown cycloalkane 
8 . Unknown cycloalkane 
9. Unknown 

10. Unknown alkane 
11. Unknown alkane 
12. Unknown alkene 
13. Unknown alkane 
14. Unknown alkane 
15. Unknown cycloalkane 
16. Unknown alkane 
17. Unknown alkane 
18. Unknown alkane 
19. Unknown cycloalkane 
20 . Unknown alkane 
21. Unknown alkane 
22. Unknown alkane 
23. Unknown alkane 
24. Unknown alkane 
25. Unknown alkane 
26. Unknown alkane 

Lab Sample ID: 92-06727-El 

Lab File ID: >El507 

Date Received: 04/29/92 

Date Extracted:04/30/92 

Date Analyzed: 5/15/92 

Dilution Factor: 1.00000 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

RT EST. 
--------------

4.83 
7.12 
8 .12 
8.30 
9.14 
9.43 
9.72 

10.07 
10.28 
10.53 
10.84 
11.20 
11.55 
11.90 
12 . 58 
13.47 
14.11 
14.23 
15.21 
15.66 
15.79 
16.63 
17.72 
17.88 
18.09 
19.06 

CONC. 

1100. J 
1800. J 

390. J 
540 . J 

2600. J 
4800. J 

910. J 
1600. J 

670. J 
1300. J 
6800. J 

510. J 
8900. J 
1400. J 
3800. . J 
7500. J 

18000. J 
960. J 

3700. J 
13000. J 

1800. J 
13000. J 

900. J 
1900. J 

630. J 
3900. J 

27. 126738 Phosphoric acid tributyl est 20.53 94000. J 
28. Unknown alkane 21.73 990. J 
29. Unknown alkane 21.86 870. J 
30. Unknown 26.44 710. J 

Q 

FORM I SV-TIC 1/87 Rev . 
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lB EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B06809 
Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No. : ------ SAS No. : . ------ SDG No.: 18 

Matrix: (soil/water) SOIL Lab Sample ID: 92-06904-El 

Sample wt/vol: 30. 265 (g/mL) G Lab File ID: >F0409 

Level: (low/med) LOW 

% Moisture: not dec.2.23 dee. --

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:8.5 

Date Received: 05/04/92 

Date Extracted:05/12/92 

Date Analyzed: 6/04/92 

Dilution Factor: 1.00000 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

108-95-2--------Phenol 
lll-44-4--------bis(2-Chloroethyl)Ether 
95-57-8---------2-Chlorophenol 
541-73-1--------1,3-Dichlorobenzene 
106-46-7--------1,4-Dichlorobenzene 
100-51-6--------Benzyl_alcohol 
95-50-1---------1,2-Dichlorobenzene 
95-48-7---------2-Methylphenol 
39638-32-9------bis(2-chloroisopropyl)ether_ 
106-44-5--------4-Methylphenol 
621-64-7--------N-Nitroso-Di-n-propylamine_ 
67-72-1---------Hexachloroethane 
98-95-3--------~Nitrobenzene 
78-59-1---------Isophorone 
88-75-5---------2-Nitrophenol 
105-67-9--------2,4-Dimethylphenol 
65-85-0---------Benzoic acid 
lll-91-1--------bis(2-Chloroethoxy)methane_ 
120-83-2--------2,4-Dichlorophenol 
120-82-1--------1,2,4-Trichlorobenzene 
91-20-3---------Naphthalene 
106-47-8--------4-Chloroaniline 
87-68-3---------Hexachlorobutadiene 
59-50-7---------4-Chloro-3-methylphenol 
91-57-6---------2-Methylnaphthalene 
77-47-4---------Hexachlorocyclopentadiene __ 
88-06-2---------2,4,6-Trichlorophenol 
95-95-4---------2,4,5-Trichlorophenol 
91-58-7---------2-Chloronaphthalene 
88-74-4---------2-Nitroaniline 
131-11-3--------Dimethylphthalate 
208-96-8--------Acenaphthylene 
606-20-2--------2,6-Dinitrotoluene 

FORM I SV-1 

136 

340. 
340. 
340. 
340. 
340. 
340. 
340. 
340 . 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 

1700. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 

1700. 
340. 

1700. 
340. 
340. 
340. 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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u 
u 
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u 
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u 
u 
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u 
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lC EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B06809 
Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No. : ------ SAS No. : . ------ SDG No.: 18 

Matrix: (soil/water) SOIL Lab Sample ID: 92-06904-El 

Sample wt/vol: 30.265 (g/mL) G Lab File ID: >F0409 

Level: (low/med) LOW 

% Moisr.ure: not dec.2.23 dee. --

Date Received: 05/04/92 

Date Extracted~OS/12/92 

Date Analyzed: 6/04/92 

Dilution Factor: 1.00000 

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:8 . 5 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

99-09-2---------3-Nitroaniline 
83-32-9---------Acenaphthene 
51-28-5---------2,4-Dinitrophenol 
100-02-7--------4-Nitrophenol 
132-64-9--------Dibenzofuran 
121-14-2--------2,4-Dinitrotoluene 
84-66-2---------Diethylphthalate 
7005-72-3-------4-Chlorophenyl-phenylether_ 
86-73-7---------Fluorene 
100-01-6--------4-Nitroaniline 
534-52-1--------4,6-Dinitro-2-methylphenol_ 
86-30-6---------N-Nitrosodiphenylamine (l)_ 
101-55-3---~----4-Bromophenyl-phenylether __ 
118-74-1--------Hexachlorobenzene 
87-86-5---------Pentachlorophenol 
85-01-8---------Phenanthrene 
120-12-7--------Anthracene 
84-74-2---------Di-n-butylphthalate 
206-44-0--------Fluoranthene 
129-oo-o--------Pyrene 
85-68-7---------Butylbenzylphthalate 
91-94-1---------3,3'-Di chlorobenzidine 
56-55-3---------Benzo(a)anthracene 
218-01-9--------Chrysene 
117-81-7--------bis(2-Ethylhexyl)phthalate_ 
117-84-0--------Di-n-octylphthalate 
205-99-2--------Benzo(b)fluoranthene 
207-08-9--------Benzo(k)fluoranthene 
50-32-8---------Benzo(a)pyrene 
193-39-5--------Indeno(l,2,3-cd)pyrene 
53-70-3---------Dibenz(a,h)anthracene 
191-24-2--------Benzo(g,h,i)perylene 

(1) - Cannot be separated from D1phenylam1ne 

FORM I SV-2 

137 

1700. 
340. 

1700. 
1700. 

340. 
340. 
340. 
340. 
340. 

1700. 
1700. 

340. 
340. 
340. 

1700. 
340. 
340. 
470. 
340. 
340. 
340. 
680. 
340. 
340. 
110 . 

38. 
340. 
340. 
340. 
340. 
340. 
340. 

Q 
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u 
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lF EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- , Case No.: ------ SAS No.: ,------

B06809 

SDG No.: 18 

Matrix: (soil/water) SOIL Lab Sample ID: 92-06904-El 

Sample wt/vol: 30.265 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec.2.23 dee. --

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:8.5 

Lab File ID: >F0409 

Date Received: 05/04/92 

Date Extracted:05/12/92 

Date Analyzed: 6/04/92 

Dilution Factor: 1.00000 

Number TICS found: 30 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

CAS NUMBER 

1. 
2. 
3. 112403 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 629'505 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 629594 
21. 
22. 
23. 
24. 
25. 
26. 629629 
27. 
28. 544763 
29. 126738 
30. 

COMPOUND NAME 
------------------------------------------------
Unknown 
Unknown 
Dodecane 
Unknown alkane 
Unknown cycloalkane 
Unknown alkene 
Unknown alkane 
Unknown alkane 
Unknown cycloalkane 
Unknown cycloalkane 
Tridecane 
Unknown alkane 
Unknown alkane 
Unknown alkane 
Unknown alkene 
Unknown alkane 
Unknown alkane 
Unknown alkane 
Unknown cycloalkane 
Tetradecane 
Unknown alkane 
Unknown alkene 
Unknown alkane 
Unknown alkane 
Unknown alkane 
Pentadecane 
Unknmown alkane 
Hexadecane 
Phosphoric acid tributyl 
Unknown alkane 

FORM I SV-TIC 

138 

est 

RT EST. CONC. Q 
------ ---------- -----

4.67 1100. JAB 
4.99 2800. JAB 
8.98 2200. J 
9.29 2000. J 
9.60 850. J 

10.14 1100. J 
10.41 1600. J 
10.66 5600. J 
10.89 1000. J 
11.06 630. J 
11.33 7700. J 
11.56 780. J 
11.73 1500. J 
12.09 590. J ' 
12.43 1700. · J 
12.72 850. J 
12.86 1400. J 
13.26 81.00. J 
13.56 1500. J 
13.87 9600. J 
13.93 1200. J 
15.05 1600. J 
15.27 730. J 
15.44 6900. J 
15.60 970. J 
16.41 7000. J 
17.74 470. J 
18.91 1700. J 
20.40 32000. J 
40.71 320. J 

1/87 Rev. 
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PCB/PESTICIDE ANALYSIS RESULTS 

SAMPLE ANALYSIS REPORTED 

Analysis of five, 200-BP-l samples consisting of sample delivery group 
eighteen (SDG #18) for pesticides and PCBs (Aroclors) by gas 
chromatography/electron capture detection (GC/ECD) is the subject of this 
report . 

SAMPLE DESCRIPTION AND PREPARATION 

Sample ID 

B067Y5 
B067Y7 
B067Z3 
B067Z5 
B067Z5 MS 
B067Z5 MSD 

ACL Lab Number 

PBLK22 (Method Blank) 
B06809 

92-06428 
92-06713 
92-06726 
92-06727-Pl 
92-06727-P2 
92-06727-P3 
92-06727-P4 
92-06904 

The samples were received in good condition on 04/21/92 (8067Y5), 
04/27/92 (B067Y7), 04/29/92 (B067Z3 and B067Z5) and 05/04/92 (B06809). Samples 
were extracted on 04/30/92, 05/12/92 and again on 05/21/92 (re-extraction). 

• Extraction procedure 
• Extraction location 
• Extraction type 
• Sample/Extract storage 

temperature 

ANALYSIS METHOD 

• -GC/ECD procedure: 
• -GC/ECD instrumentation: 
• GC/ECD location: 

PNL-AL0-347. 
Lab 302, 325 building 
Sonication, low level, soil 
40C(+/-2o) 

PNL-AL0-346. 
HP-5890 (WB60701) 
Lab 325, 325 building. 

139 



OUAL ITY CONTROL 

In addition to the resul~ forms (10) the QC features in the analytical 
procedure were followed as described . The following lists the attached CLP 
forms that relate to QC and summarizes the QC results . 

Form 

2F 

3F 

4C 

80 

SE 

9 

1D 

1D 

Information 

Surrogate Recovery 

MS/MSO Recovery 

Method Blank Summary 

Evaluation Standards 

Retention Time Summary 

Standards Summary 

Extraction Holding Time 

Analysis Holding Time 

Comments 

Meets all requirements.(!) 

Meets all requirements. 

Meets all method blank 
requirements. 

Meets all requirements. 

Meets all requirements. 

%0 exceeded limits for 5 

compounds.(2) 

Requirements were met . (l) 

Requirements were met . 

(1) Surrogate and matrix spike recoveries are advisory. Although 
corrective action i~ not required, samples 806723 and 806725 did 
not recover any surrogate and were re-extracted and reanalyzed . 
Both sets of data are reported, however only forms for the primary 
analysis are provided with the re-extraction data, as the re 
extraction was performed beyond the maximum extraction holding 
time . Other than the absence of surrogate , the chromatograms of 
806723 and 8067ZS analyzed on 05/14/92 appear identical with those 
from 06/11/92. 

(2) o/.,[) was exceeded in the last individual mixture A & B (INDAB) 
analyzed for DOE, DDD, DDT, Endosulfan II and Methoxychlor . The 
most probable cause for the drift in responses was the widely 

140 



RESULTS 
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varying temperatures in the instrument lab that occurred during 
this time period. 

As indicated on the attached 1D Forms the blank and the samples were not 
found to contain target compounds at levels greater than the contract required 
quantitation limit (CRQL) and are "Q" flagged accordingly. 

Surrogate Spike recovery results for samples B067Z3 and B067Z5 are out 
of criteria and were most likely inadvertently not added during extraction . 
Re-extraction and reanalysis of these samples was performed and surrogate 
recovery was found to be acceptable. Matrix Spike recovery criteria are 
advisory and do not require further action. This SDG was run in two separate 
analytical sequences. 

The following defines the Q-flags in the Form l's 

"O" Flag 

u 

B 

D 

M 

Definition 

Indicates the compound was analyzed for but not 
detected, the LI-flagged concentration is the 
Contract Required Quantitation Limit. 

Indicates compound was found in the blank. 

Indicates analysis was performed on a diluted 
sample. 

Indicates a matrix spike compound. 

141 
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lD EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

8067YS 
Lab Name: Battelle PNL Contract: 

Lab Code: PNL case No.: SAS No.: SDG No.: 18 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.16 (g/mL)G 

Lab Sample ID: 92-06428-P-l 

Lab File ID: >02533 

Level: (low/med) LOW 

% Moisture: not dee. 3.08 dee. 

Extraction: (SepF/Cont/Sonc) SONC 

GPC Cleanup: (Y /N) N pH: 8 

Date Received: 04/21/92 

Date Extracted: 04/30/92 

Date Analyzed: 05/13/92 

Dilution Factor: 1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

319-84-6--------Alpha-3HC 
319-85-7--------Beta-BHC ----------
319-86-8--------Delta-3HC --,,~--~-------58 - 89 - 9 - - - - - - - - - Ga mm a - 3 H C (Lindane) -----76-44-8---------Heptachlor _________ _ 
309-00-2--------Aldrin ,....,..----,....,..------1024-57-3-------Heptachlor Epoxide 
959-98-8--------Endosulfan I -----
60-57-1---------Dieldr.::..., -----------72 - S 5 - 9 - - - - - - - - - 4, 4' - DD E 
72-20-8---------Endrin -----------
33213-65-9------Endosulfan II --------72 - 54 - 8 - - - - - - - - - 4, 4 ' - DD D __________ _ 

1 1013-07-8-------Endosulfan sulfate -----50-29-3---------4,4'-DDT,....,.. _________ _ 
72-43-5---------Methoxychlor ________ _ 
53494-70-5------Endrin Ketone --------5 l O 3 - 71 - 9 - - - - - - - alpha -<::h lord an e ______ _ 
5103-74-2-------gamma-C..~lordane ______ _ 

~~~~~:~~:;:::::::~~1~;~~-0-1_6 ________ _ 
---------

1 11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 ________ _ 

53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 ________ _ 

11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 ________ _ 

FORM I PEST 

146 

8.20 
8.20 
8.20 
8.20 
8.20 
8.20 
8.20 
8.20 

16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
82.00 
16.00 
82.00 
82.00 

160.00 
82.00 
82.00 
82.00 
82.00 
82.00 

160.00 
160.00 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

1/89 Rev. 
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1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

B067Y7 
Lab Name: Battelle PNL Contract: 

Lab Code: PNL Case No.: SAS No.:. SDG No.: 18 

Matrix: (soil/water) SOIL 

Sample wt/vol: J0.73 (g/mL)G 

Lab Sample ID: 92-06713-P-l 

Lab File ID: >02534 

Level: ( low/med) LOW 

% Moisture: not dee. 2. 57 dee. 

Date Received: 04/27/92 

Date Extracted: 04/30/92 

Date Analyzed: 05/13/92 

Dilution Factor: 1 

Extraction: (SepF/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH: 9 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg Q 

319-84-6--------Alpha-BHC _________ _ 
319-85-7--------Beta-BHC -----------3 l 9 - 86 - 8 - - - - - - - - Delta - B H C _________ _ 
58-89-9---------Gamma-BHC (Lindane) ____ _ 
76-44-8---------Heptachlor _________ _ 
309-00-2--------Aldrin __________ _ 
1024-57-3-------Heptachlor Epoxide ____ _ 
959-98-8--------Endosulfan I 
60-57-1---------Dieldrin __________ _ 
72-55-9---------4,4'-DDE __________ _ 
72-20-8---------Endrin. ___________ _ 
33213-65-9------Endosulfan II _______ _ 
72-54-8---------4,4'-DDD __________ _ 
1013-07-8-------Endosulfan Sulfate ____ _ 
50-29-3---------4,4'-DDT __________ _ 
72-43-5---------Methoxychlor ________ _ 
53494-70-5------Endrin Ketone _______ _ 
5103-71-9-------alpha-Chlordane ______ _ 
5103-74-2-------gamma-Chlordane ______ _ 
8001-35-2-------Toxaphene _________ _ 
12674-11-2------Aroclor-1016 _______ _ 
11104-28-2------Aroclor-1221 ________ _ 
11141-16-5------Aroclor-1232 ________ _ 
53469-21-9------Aroclor-1242 ________ _ 
12672-29-6------Aroclor-1248 _______ _ 
11097-69-1------Aroclor-1254 ________ _ 
11096-82-5------Aroclor-1260 ________ _ 

FORM I PEST 

147 

8 .00 U 
8. 00 U 
8.00 U 
8 .00 U 
8.00 U 
8.00 U 
8.00 U 
8.00 : U 

16.00 I U 
16. 00 U 
16. 00 U 
16. 00 U 
16. 00 U 
16.oo ·u 
16. 00 U 
80.00 U 
16.00 U 
80.00 .u 
80 • 00 I U 

160. 00 U 
80. 00 U 
80.00 U 
80. 00 U 
80.00 U 
80.00 U 

160.00 U 
160.00 U 

1/89 Rev . 



1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

B067ZJ 
Lab Name: Battalle PNL Contract: 

Lab Code: PNL Case No.: SAS No.:. SDG No.: 18 

Matrix: (soil/wate~) SOIL 

Sample wt/vol: 30.49 (g/mL)G 

Lab Sample ID: 92-06726-P-l 

Lab File ID: >02535 

Level: (low/med) . LOW 

% Moisture: not dee. 3 . 35 dee. 

Date Received: 04/29/92 

Date Extracted: 04/30/92 

Date Analyzed: 05/13/92 

Dilution Factor: l 

Extraction: (SepF/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH: 9 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg Q 

319-84-6--------Alpha-BHC _________ _ 
319-85-7--------Beta-BHC 
319-86-8--------Delta-BH_C _________ _ 

58-89-9---------Gamma-BHC (Lindane) ____ _ 
76-44-8---------Heptachlor 
309-00-2--------Aldrin ----------
1024-57-J-------Heptachlor Epoxide _____ _ 
959-98-8--------Endosulfan I 
60-57-1---------Dieldrin ---------
72-55-9---------4,4'-DDE __________ _ 
72-20-8---------Endrin 
33213-65-9------Endosu~l~f~a_n_I~I,,_ ______ _ 

72-54-8---------4,4'-DDD 
1013-07-8---~---Endosulf~a-n_s_u~l-f~a-t_e _____ _ 

50-29-3---------4,4'-0DT ~----------72 - 43 - 5 - - - - - - - - - Me tho xy ch lo r ________ _ 
53494-70-5------Endrin Ketone _______ _ 
5103-71-9-------alpha-Chlordane ______ _ 
5103-74-2-------gamma-Chlordane -------8001-35-2-------Toxaphene 
12674-11-2------Aroclor-1_0_1_6 _______ _ 
11104-28-2------Aroclor-1221 _______ _ 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 ________ _ 

12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 ________ _ 

11096-82-5------Aroclor-1260 ---------

FORM I PEST 

148 

8.10 U 
8.10 U 
8.10 U 
8.10 U 
8.10 U 
8.10 U 
8 . 10 U 
8. 1 0 U 

16. 00 U 
16.00 U 
16.00 U 
16.00 U 
16.00 U 
16. 00 U 
16. 00 I U 
81. 00 U 
16.00 U 
81. 00 U · 
81. 00 U 

160.00 U 
81.00 U 
81.00 U 
81. 00 U 
81.00 U 
81.00 U 

160.00 U 
160.00 U 

1/89 Rev. 
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1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: Battelle PNL 

Lab Code: PNL Case No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.45 

Level: (low/med) LOW 

% Moisture: not dee .. :- 3. 35 

(g/mL)G 

dee. 

Extraction: (SepF/Cont/Sonc} SONC 

GPC Cleanup: (Y/N) N pH: 9 

Contract: 

SAS No.: 

B067Z3 

SDG No.: 18 

Lab Sample ID: 92-06726-Pl 

Lab File ID: >02605 

Date Received: 04/29/92 

Date Extracted: 05/21 / 92 

Date Analyzed: 06/11/92 

Dilution Factor: 1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg Q 

319-84-6--------Alpha-SHC 8.20 u 
319-85-7--------Beta-BHC 8.20 u 
319-86-8--------Delta-BHC 8.20 u 
58-89-9---------Gamma-BHC (Lindane) 8.20 u 
76-44-8---------Heptachlor 8.20 u 
309-00-2--------Aldrin 8.20 u I 

I 

1024-57-3-------Heptachlor Epoxide 8.20 u I 
I 

959-98-8--------Endosulfan I 8.20 u I 
I 

60-57-1---------Dieldrin I 16.00 I u I 
I 

72-55-9---------4,4'-DDE 16.00 u I 
I 

72-20-8---------Endrin 16.00 u I 
I 

33213-65-9------Endosulfan II 16.00 u I 
I 

72-54-8~-------~4,4'-DDD 16.00 u I 
I 

1013-07-8-------Endosulfan Sulfate 16.00 u I 
I 

50-29-3---------4,4'-DDT 16.00 u I 
I 

72-43-5---------Methoxychlor I 82.00 u I 
I I 

53494-70-5------Endrin Ketone I 16.00 u ., 
I I 

5103-71-9-------alpha-Chlordane I 82.00 u I 
I I 

5103-74-2-------gamma-Chlordane I 82.00 u I 
I I 

8001-35-2-------Toxaphene I 160.00 u I 
I I 

12674-11-2------Aroclor-1016 I 82.00 u I 
I I 

11104-28-2------Aroclor-1221 I 82.00 u I 
I 

11141-16-5------Aroclor-1232 I 82.00 u I 
53469-21-9------Aroclor-1242 I 82.00 u I 

12672-29-6------Aroclor-1248 I 82.00 u I 

11097-69-1------Aroclor-1254 I 160.00 u I 

11096-82-5------Aroclor-1260 I 160.00 u I 
I 
I 

FORM I PEST 1/89 Rev. 
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(f? 11.3508 m 89"'· .rJ!,, , •• , .. , 

lD EPA SAMPLE NO . 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: Battelle PNL 

Lab Code: PNL Case No.: 

Matr i x: (soil/water) SOIL 

Sample wt/vol: 30.76 (g/mL)G 

Level: (low/med} LOW 
... 

% Moisture: not dee. 2.2 dee. 

Extraction: (SepF/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH: 

Contract : 

SAS No.: 

10.2 

8067 ZS 

SDG No.: 18 

Lab Sample ID: 9 2-06727-P-l 

Lab File ID: >0253 6 

Date Received: 04/29/92 

Date Extracted: 04/J0/92 

Date Analyzed: 05/13/92 

Dilution Factor: 1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg Q 

319-84-6--------Alpha-BHC 8.00 u 
319-85-7--------Beta-BHC 8.00 u 
319-86-8--------Delta-BHC 8.00 u 
58-89-9---------Gamma-BHC (Lindane) 8.00 u 
76-44-8---------Heptachlor 8.00 u 
309-00-2--------Aldrin 8.00 u 
1024-57-3-------Heptachlor Epoxide 8.00 ·U 
959-98-8--------Endosulfan I 8.00 u 
60-57- 1---------Dieldr i n 16.00 u 
72-55-9---------4,4'-DDE 16.00 u 
72-20-8---------Endrin 16.00 u I 

I 

33213-65-9------Endosulfan II 16 . 00 u I 
I 

72-54-8---------4,4'-DDD 16.00 u I 
I 

1013.:.07-8-------Endosulfan Sulfate 16.00 u I 
I 

50-29-3---------4,4'-DDT 16 . 00 u I 
I 

72-43-5---------Methoxychlor 80.00 u I 
I 

53494-70-5------Endrin Ketone 16.00 u I 
· 1 

5103-71-9-------alpha-Chlordane 80.00 U · I 
I 

5103-74-2-------gamma-Chlordane 80.00 u I 
I 

8001-35-2-------Toxaphene 160 . 00 u I 
I 

12674-11-2------Aroclor-1016 80.00 u I 
I 

11104-28-2------Aroclor-1221 80.00 u I 
I 

11141-16-5------Aroclor-1232 80.00 u I 
I 

53469-21-9------Aroclor-1242 80.00 u I 
I 

12672-29-6------Aroclor-1248 80.00 u I 
I 

11097-69-1------Aroclor-1254 160.00 u I 
I 

11096-82-5------Aroclor-12 60 160.00 u I 
I 
I 
I 

FORM I PEST 1/89 Rev. 
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97i3508 .. t89U 

1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: Battelle PNL 

Lab Code: PNL Case No.: 

Matri x: (soil/water) SOIL 

Sample wt/vol: 30.73 

Level: (low/med) LOW 

% Moisture: not dee. 2.2 

(g/mL)G 

dee. 

Extraction: (SepF/Cont/Sonc) SONC 

Contract : 

SAS No.: . 

GPC Cleanup: (Y/N) N pH: 10 . 2 

8067ZS 

SDG No.: 18 

Lab Sample ID: 92-06727-Pl 

Lab File I D: >02606 

Date Received: 04/29/92 

Date Extracted: 05/21/92 

Date Analyzed: 06/11/92 

Dilution Factor: l 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/Kg Q 

I I I I 
I I I I 
I 319-84-6--------Alpha-BHC I 8.00 I u I 
I I I I 
I 319-85-7--------Beta-BHC I 8.00 I u I 
I I I I 
I 319-86-8--------0elta-BHC I 8.00 I u I 
I I I I 
I 58-89-9---------Gamma-BHC (Lindane ) I 8.00 I u I 
I I I I 
I 76-44-8---------Heptachlor I 8.00 I u I 
I I I I 
I 309-00-2--------Aldrin I 8.00 I u I 
I I I I 
I 1024-57-3-------Heptachlor Epoxide I 8.00 I u I 
I I I I 
I 959-98-8--------Endosulfan I I 8.00 I u I 
I I I I 
I 60-57-1----- ----Die l dr in I 16 . 00 I u I 
I I I I 
I 72-55-9---------4 , 4'-DDE I 16.00 I u I 
I I I I 
I 72-20-8---------Endrin I 16.00 I u I 
I l I I 
l 33213-65-9------Endosulfan II I 16.00 I u I 
I l I I 
I 72-54-8---------4,4'-DDD I 16.00 I u I 
I I I I 
I 1013-07-8-------Endosulfan Sulfate I 16.00 I u I 
I I I I 
I 50-29-3---------4,4'-DDT I 16.00 I u I 
I I I I 
I 72-43-5---------Methoxychlor I 80.00 I u I 
I I I I 
I 53494-70-5------Endrin Ketone I 16.00 I u I 
I I I ·1 
I 5103-71-9-------alpha-Chlordane I 80.00 I u . I 

l I I 

5103-74-2-------gamma-Chlordane I 80.00 I u I 
I I 

8001-35-2-------Toxaphene I 160.00 I u I I 

12674-11-2------Aroclor-1016 I 80.00 I u l I 

11104-28-2------Aroclor-1221 I 80.00 I u I I 

11141-16-5------Aroclor-1232 I 80.00 I u l I 

53469-21-9------Aroclor-1242 I 80.00 I u l I 

12672-29-6------Aroclor-1248 I 80 . 00 I u I I 

11097-69-1------Aroclor-1254 I 160.00 I u 
l I 

11096-82-5------Aroclor-1260 I 160.00 I u 
I I 
I I 
I I 

FORM I PEST 1/89 Rev. 
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1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: Battelle PNL 

Lab Code: PNL Case No.: 

Matrix: (soil / water) SOIL 

Sample wt / vol: 30.26 

Level: (low/med) LOW 

% Moisture: not dee. 2.23 

(g/mL)G 

dee. 

Extraction: (SepF/Cont/Sonc) SONC 

Contract: 

SAS No.: 

GPC Cleanup: (Y/N) N pH: 8. S 

806809 

SDG No.: 18 

Lab Sample ID: 92-06904-Pl 

Lab File ID: >02581 

Date Received: 05/04/92 

Date Extracted: 05/12/92 

Date .i\.nalyzed: 06/10/92 

Dilution Factor: 1 

CONCENTRATION UNITS: 

I 
I 
I 
1 · 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CAS NO. COMPOUND (ug/L 

319-84-6--------Alpha-BHC 
319-85-7--------Beta-BHC 
319-86-8--------Delta-BHC 
58-89-9---------Gamma-BHC (Lindane) 
76-44-8---------Heptachlor 
309-00-2--------Aldrin 
1024-57-3-------Heptachlor Epoxide 
959-98-8--------Endosulfan I 
60-57-1---------Dieldrin 
72-55-9---------4,4'-DDE 
72-20-8--------Endrin 
33213-65-9------Endosulfan II 
72-54-8---------4,4'-DDD 
1013-07-8-------Endosulfan Sulfate 
50-29-3---------4,4'-DDT 
72-43-5---------Methoxychlor 
53494-70-5------Endrin Ketone 
5103-71-9-------alpha-Chlordane 
5103-74-2-------gamma-Chlordane. 
8001-35-2------Toxaphene 
12674-11-2------Aroelor-1016 
11104-28-2------Aroelor-1221 
11141-16-5------Aroelor-1232 
53469-21-9-----Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

FORM I PEST 

154 

or ug/Kg) ug/Kg Q 

I I 
I I 
I 8.10 u I 
I I 
I 8.10 u I 
I I 
I 8.10 u I 
I I 
I 8 . 10 u I 
I I 
I 8.10 u I 
I I 
I 8 . 10 u I 
I I 
I 8.10 u I 
I I 
I 8.10 u I 
I :~ I 16.00 I u I I I 
I 16.00 I u I 
I I I 
I 16.00 I u I 
I I I 
I 16.00 I u I 
I I I 
I 16.00 · I u I 
I I I 
I 16.00 I u I 
I I I 
I 16.00 I u I 
I I 
I 81. 00 u I 
I I 
I 16.00 u I 
I I 
I 81.00 u I 
I 81.00 u I 
I 160.00 u I 
I 81. 00 u I 
I 81.00 u I 
I 81.00 u I 
I 81.00 u I 
I 81. 00 u I 
I 160.00 u I 
I 160.00 u I 
I 
I 

1/89 Rev. 
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SAMPLE RECEIPT FORM 

Delivered 

PNL-AL0-051 , Rev. 0 
Exhibit l 
Page l of l 

Customer Samp 1 e Number( s) : ___ i3~efi~lD ...:.-:;.._v .... , .:5' _____________ _ 

ALO Samp 1 e Number( s) =----~~.;z~-~O..:..::..~ LJ..:..;;;;;;i_..:.,g~----------,-----

1. Customer Chain-of-Custody Form: Present )( 
' 

Absent ___ _ 

2. Additional Shipping Forms (list): 

3. Custody Seals on Shipping and/or Sample Containers and their Conditions . 

Present __ X .... ' __ Absent ___ _ 

If Present,' Condition: _.\...,,"_,......._1 __ -A_(._' """:\-_____________ _ 

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record 
or on Sample Vial . \ 

Notes: 
~CCC\___ 

5. Condition of Shipping Container (i,e., broken container, dented, breached 
plastic bag, temperature of sample container as defined in Section 3.0 i n 
PNL-AL0-051, etc.) °oOO°'-. - 0 °C_. 

6. Condition of Sample Vials. ~
00

cl_ 

7. Verification of Agreement or Nonagreement of Information on Receiving 
Documents. µ;A-

8. Resolution of Problems or Discrepancies. 

tJ/fT 

RETURN COMPLETED FORM TO PROJECT MANAGER 

B01-00~ 



97ij3508 .. 1901 

Westinghouie Hanford 
Company 

:ustody Form Init iator lG · S · Th G1Y1 jJ<:>C 11 
: omoany Contact U. S. Thor:mson 

're ject DC?signation/Samoling Location, 200-RP-1 0oerable Unit 

Boring: dlb-1~-lllA 

C! Chest No. 09 I /)H ¥ Sf'vl l I 51. 

CHAIN OF CUSTODY 

Pro ,i er. t ! : 91-IJ19 

i !l!ohon! (509) J7G-2153 

Coll!(tion Da l ! '-1 - lb-'7 L 

Ti n!! : ! ! 00 
Field Logbook No . IIHC-11-385-12 

3ill of Lading/Airbilf No . _11""'/A _________________ _ Ofhite Prooerty No. _11"'""/A ___ _ 

v1 1? thod of 5hioment __ H_a_ncf_C_a_r_r..:..y __________________________ _ 

. (.,.L,C,k:_ 
Samoi! ld!n!ilicat ion 

I 
, 

I 

I 
CHAIN OF POSSESSION ($ign and Print Names) 

DatefTime : 

DatefTime : 

!elinqui1hed by: OatefTime: 

leli nqui1hed by: OatefTime : 

Final Sample Oimo,ition 

Ji1001al Method: Oi1001ed by : OatefTime: 

:omments: 

B01-003 



(w\ Westlni'house 
\.::::) Hantord Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD 5E CT IO~l 

Collector W, S • lhON'\f~C--" 
Company Conract W . 5 . 'TVl<.:,-...~SC-r"'\ 

------- D,11eSampled Y- it.:,-9;, l i, 11e i \co hours I 
Tei~ohone (SO~ 1316- j.\)-3 I 

Sample 
Number 

Number and Type ol Sample 
Containers Type ol Sample' 

t)01.i7Y5 i \J.o...& c""'b.:.,,..c \-,,5. __ .So<·~\ __ ~L:. \Jo A I 
\ 11: 9So .,..J,. ,crnb.:.,("~c~s -~ 0-R ~,,,,...· -Vo~ ~b~ f Pc.B Toe. I 
~ .l. tQQo~ 5lcis .. ~So....,,~· t"---- C..L.e._ :_ '"T,.rtc:.\ a l~i-u l h~tc. GEfl . Sr9o C -s n·, 

"" "- "\ G, w Pu.23% 1 ?u. .13'1 / ;l'-j~ RIA )Olp . 

\ 

1 
. . ' .... Cf'/t!A i l:J~,,_\)_ alas., ~ ,' ( _C.LQ _ 7'c+.:.\C' ... Ff<.c.C:" Fe."•tJ(v, Nl<.tr.\\ 

1-,:c----\__,... ____ "\ __ ..) ______ ·--"---~rfm-:, ti~ "'"ic..9'1 No3 ·yo'-\ SC;,.. ,~.i-.. 1 U,.,.,,·""""' · .________ 
•----""""=- ---------·- · ·- ------ ----···· ---------------

~~ I 

----- ··--·-------------------; 
I~ l t------;------=-..,,.....----1------- -·--- ----------------

~~ I i ,-----,.-------~-~~~-,-------- -----------------~! 
___ ,__I _____ _ _ [ _ - ~ - - [._~~=~---------! 
-----1--------·- .. . ! --- -- "r~-~ ~-, ----------------~ 
----~-------- ... - - . ------ - --- -- ·---"-----------------

1 ' ---._ I 
,-----,---------- -- ------ . -- -- ·- · . 

I ~ ! I ~---• --- - - ·-- -·· ------"'-~ i 
,.._ ___ ,!.__ ______ --=- . --- ---·-------------~,------

~, I 
-------- ----- ---·------------------; '·, 

-----------------
Field Information•· Sc·l"'~k eol\.!c:.-4.J t"\__5.upport o+- 4--h,L ~oo-SP-\ ( To~~ ~t.4) 

1 
P:r./FS. 

~-tQ_jt' c {- , 

Special Handling and/or Storage 'r<!~ Sc""'p),~ C..~; Jl.~c/. . li-_li CYlc.i:pc.~ (.1-.f, 

S~, l c. 6 s -k. 4.~"' 1- o~ u.o-1<-. A--1-+ V' : R1 c. t S tee. /Q.. , 
PouibleSampleHaurd\ Sc""ple~ 01't:,,. Rcd,,,ac,./,~c, ilO,ni.-toamR/J,,,,.) )So mroJ/hf""j '1s-ovi&.- , 
~n,fl.../h.-- 3c"'o MR, .. 1/J.,,- - l(')r,(l ~, ~ P.R/l,..- 0 wi4tn,l hr · 11~ ... Q - )Ool"lfl.lhr n .,.,,fl. ,,1/-t.,,.. 1 

N,, c..ht.~.'c.c, ~u:-rd~ ck~_c..+t.d _ 
_ /7 / PAR r II : LA80RA TOR'( SEC rior1 

Reuived by z//'1, ' f ,/tb;,-_,,,& - Title __ /_b_L_· -------- Dace r¢ L-
Analysis Required{----------------------------------

•tndicate whether sample i, 1oil, 1ludg,. walt!r . '!IC 

.. UH back of page for additional inlnrm;i11nn , .. 1.11ive 10 1amnl" 1,,, ,11,nn 

801-004 



PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

SAMPLE RECEIPT FORM 

De 1 i vered by: iJ-&a¼ ~= ~s.:;) ~ 

Received by:~ , !\N er- N::.c i\.l.u~\; k1 

~:q,1t*ffi~FJJf~ffi.~1tfirWRr~o~l: o?Oo · ~~ - 1 

Date/Time:,.:,/•.J, -'r " 1J : 40 

Customer Samp 1 e Number ( s) : _...;~;_o_...;~'---7---'-Y_7..._ _____________ _ 

ALO Sample Number(s): ~ 'l - 0~ 7/3 

1. Customer Chain-of-Custody Form: Present ~bsent ___ _ 

2 . Additional Shipping Forms (1 ist): ,41\ F a,e....lw-,~ J-,--rr, P s 
I fl"-· j ll. e_ 

3. Custody Seals on Shipping and/or Sample Containers and their Conditions . 

Present _ ___.,~---- Absent ____ _ 

If Present, Condition: o. od -------------------..., 

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record 
or on Sample Vial. 0 ~:;,J" 

Notes: 

5. Condition of Shipping Container (i,e., broken container, dented, breached 
plastic bag, temperature of sample container as defined in Section 3.0 in 
PNL-AL0-051, etc.) 'j~oo\ 

6. Condition of Sample Vials. ~o~ 

7. Verification of Agreement or Nonagreement of Information on Receiving 
Documents. w//1 

8. Resolution of Problems or Discrepancies. /II/A 

RETURN COMPLETED FORM TO PROJECT MANAGER 

801-005 



97 ij :3508.f 190 f 

We5tinghou5e Hanford 
Company CHAIN OF CUSTODY 

Custody Form Initiator -'/1 ___ .... c __ ..... Cb......,1._.f>J14--. .._6 $..,__ ____________ _ 

Company Contact _II_. _S_._T_hom__.p_s_~--------------

Project Designation/Samoling Locations 200-RP-1 Operab 1 e Unit 

Borinq: 2/h-B- 474 

Project~: 91-019 

T<!!leohone (509) 376-2153 

Collection Date t./--2 z-'fZ-. 
Tlrie [/Jl/,';(' 

Ice Chest No. __._.!_D.~ifl~3-CJ...,._ __________________ Field Logbook No. WHC- 385-12 

Bill of Lading/Airbill No . __ N'-/fl _________________ Ofhite Prooerty No.fl _;/_A ___ _ 

Method of Shipment --'-'Ha;;;.;;n.;.;;d'--"'C.;;.ar'-r...,y ___________________________ _ 

Shipped to _ _;;.;;;.:;;.___;_:;;_,;;;.:;;._;;..,.,.;;;,,.,..;;.~_.:..,.!...J::;.;:....i.....:--''--"-'="""---"'.=.""l-/.....,1.;......~F---------~--r-----

Possible Sample Hazards/Remarks 2 . 
~ rtuili~- 4U CMLOJ..LfM we.LP -~ -lfib ~ ~ uwJL,<' 

Field Trander of Custody (Sign and Print Name,) 

ate/Time: 

l/-2 7-9'2 6f3:) 
Date/Time: 

Date/Time: 
.,. . ~ 

Receiv~d by: Date/Time: 

F'inal Sample Disposition 

Disposal Method: Disposed by: Date/Time: 

Comments: 

A-6000°407 (! 2~) 



I . @ Westlngtlouse 

I SAMPLE ANALYSIS REQUEST Hanford ~mpany 

PART I: FI ELD Si:CTIOtJ 

Collector M.C. UfJ1vJ11 ~ IJ,He Sampled 4-Z2---9Z.i1111 ~ ~hours 

U 2 _cp 111 (illi-pB-~"-"' ---
Company Conract l e l~ullone ( ,98 l 37b-Z/Jj 

Sample Number and Type of S.imple 
Type of Sample· Analysis Reque1 te d Number Containers 

P-v'in7V7 I J(YVr)m/. (?}{J<(• C,-;1 ~il~ U a y;_J1a iola/ ,/2,IJ t:P.Zl ,;,.ct! rt<, n1JJ,-h 
J / J / HJ: '/,. I~ J , / 

/ l7~v 'L - - , 11,n/ ·----
I -7 , ., 

-- . 

I 
- --- - . 

I 
I 

·- · lt 1-==-~ --· 

-/1-- .. · ---- . 

/ __ I----- --- -·--·- -· I __ [_ 
·- --I _ ... I _____ -·--·-· --- ·- -

I --- ·------- - --- -- -
I 

I 
·- --- . ---·- ·- · . ' 

- .. - - ·- -- ·· · 

I 
I 

··- ·- -- --- .. ·-- - --· 

' I . --
I 

Field Information•• ~.hi//) A-1; ~ f 7Dn-AP-I J(l_ ~t 2/'-I. 0.Ua.A:~ 
,-;, &P. l'4 J / /1

1 

J, hl'Tll-r" f 
1 

11 ,. 1 ,h 1, ~ b 7 
--

l) 
Special Handling andJor Storage 11.LpJJ~ &ullJ 

Po,,ible Sample Haz~rd\ .. &2411 fh V-J ,d.Qd{.11a C..lI~, ~a:J? c.,12./}(_, . 
V/_-fJ. e_h £:r.JJ.t.O!i. Pi6ua 1Jds. d.J...u c1.R J ar.r/2 -1)1.1.ltl ,~ 

PI\R r II : LA BORA TORY SEC rio~, 
--·-

Received by Ti tie Date 

Analy1i1 Required 

•tndicate whether sample is 1oif , 1ludge. w.'ller . ~t c 
• •u1e back of page for additional inlnrm.'111011 , .. 1.11i11e 10 1amr,I" ,,,, .111011 " &nnll 41)6 IO~"IOI 

B01-007 



_.,, 

97 ~ .3508 ,. I 90ti 

SAMPLE RECEIPT FORM 

PNL -AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

De 1 i vered by: (.D@-0,Q,,~ :r:ha c:1 JS D Q 

/
J . 

Date/Time: 4--~ 1rq;i. 

:;~::~;~:~:r:ir 2~~~ &llo{4-Ho 

customer Samp1~ Number(s): 8607 V 'i -t- ) 
ALO Samp 1 e Number( s) : CJ.!). - Clo7 I 3 

1. Customer Chain-of-Custody Form: Present X Absent ___ _ 

2. Additional Shipping Forms (list): SA/2-

3. Custody Seals on Shipping and/or Sample Containers and their Conditions. 

Present __ :;6-..__ __ Absent ___ _ 

If Present, Condition : __ \..;..n..;..:tr3:"""-'-__,..c;=t=--------------
4. Sample Tag(s) IO Numbers if not Recorded on the Chain-of -Custody Record 

or on Sample Vial . 

Notes: 

5. Condition of Shipping Conta iner ( i ,e., broken container, dented, breached 
plastic bag, temperature of sample container as defined ;n Sect ion 3.0 in 
PNL-AL0-051, etc.) ~Do\ c:Jo('.__ I 

6 . Condition of Sample Vials. ~Ooc\ 

7. Verification of Agreement or Nonagreement of Information on Receiving 
Documents. 

8. Resolution of Problems or Discrepancies. 

tJ/A 

RETURN COHPLETED FORH TO PROJECT HANAGER 

B01-008 



We,tinghoun! Hanford 
Company CHAIN OF CUSTODY 

:'1stody Form lni ti a tor ~k_....J ..... C?_._D,'-&."Cf) ...... l_.a_s _____________ _ Pro.ier: ~ ! : 91-IJ19 

i!l!onone (S09) J7G-21SJ 

Coll!-:'.ionCat'! l/-27.-C/z_, 

:-,moany Con tac: U. S. Thor.ms on 

=·-,i'!-:'. D~signation/Samoiing Locations 200-nP- 1 Ooerable Unit 

3orinq: 2l{z--f.J-L/7/Jr- Tir:c: {Yic/S-
'c? C:iest No. ff=/p/(l 

:iii of Lading/Airbill' No . _11_1_"------------------ Off site "rco!r:·r ,'Jo. _f-'-1/""'1' ___ _ 

1,1~thod of Shioment __ l_la_n_d_C_a_r_r.::...y ___________________________ _ 

_$ ;;~fd iranifer of CuHody CHAIN 0~ POSScSSION (Sign and Print Names) 

I OatefTime: 

I elinoui~hed by: I Reteived by : I OatefTime: 

j DatefTime: 

: Jmmel"lts: 

B01-009 . .. ~ ... nr ,, 1 :r 



Sampl, 
Numb,r 

97 ii 3508 i' 1908 

(v)\ Westinghouse 
\:::) Hanford Company 

I 
Nurnb,r and Typ, ol Sample 

Contain,rs 

SAMPLE ANAL 't'SIS REQUEST 

PAR T I: FIELD 5E CTl 0fJ 

D,1 1e Sampl,d U-2"2-9? i i,11 e69~:r;,:ur1 

Tel '!phone (,.):?9 )576-2/;-} 

l yp, of Sample' Analysis ileque1 te ti 

·- v o.4 i);J }to T/JG 
--- ··-· } > 

---- --· ---- --------------

·--- - ------ ----- ------

--- ------------------
------4--------- - --· ---·- -----·- -------·----------------

·- ·--- ·----- ------------------

------ --- --· ----- - --------------
. -- - - · --- .. ·- ·- . -----------------
----- - ·- - -··· --------

- ·- · --· ----------------

PART II : LABORATORY sec r1or1 

Received by ~.....J.:~~:6..~~~~01,.~~ Title ~:ZPJ J;dtY~' hl~ate ✓-.:77-9;9-
Analysis R,quired ____________________ 4_~_"?J'._iJ ____________ _ 

"Indicate whe1h,r 1ampl-. is 1oil, sludg,. wall!r . '!lC 
• "IJII! back of pag, for additional inlorm;i11or1 , .. 1.,rivl.' 10 1amr,I'! lr,r.1110" 

·B01~010 



9?i3508 .. 1909 

We5tinghou!e Hanford 
Company CHAIN OF CUSTODY 

:ustody Form Initiator ..J-M ........ -C ... i_._;D'-'-"o'-"u"'9"-l,+"ifl...._.S _____________ Projei:t ! : 91-IJ19 

:omoany Contact ti. S. Thor.ms on i eleohone ( 509) 376-2153 

~roi<?-:t DesignationtSamoling Locations Z00-rlP-1 0oerable Unit Coll!ction Oat! Lj-J:;) ~V 
Boring: 2.lh-1:2- L/7A iinc: 094< 

le'! Chest No. ~& Field Logbook No. lmC-11-385-12 

3ill of Lading/AirbiU- No . 11/A oUsit! Property No. 1//A -------------------- ------
M 11! tho d of Shioment __ f_la_n_d_C_a_r_r.__y ___________________________ _ 

3iiiooed to 325 PNL Lahora tory 

~F'ill!ld iransler of Custody 

lll!linouished by: fYI . C. -

lelinouished by: 

Ji~cosal Method: 

:omments: 

CHAIN O~ "055ESSION 

I Aec'!ived by : 

Final Sample Oi~cosition 

I Di,cosed by: 

B01-011 

(Sign and Print Names) 

Date/Time: 

Date/Time: 

4-J .. :~- \ 3 ""3.0 
Date/Time: 

Date/Time: 

j Date/Time: 

A-&000 -AO 1 (I I , ') 



97 (3508 ., 191(1 

(w\ Westln~use 
\.!::) Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SE CTI OIJ 

Coll0<<o< //1. c_ ~'!ff~\ 
Company Contact == :.;..~')A._--

D.11e Sampled l/--22-C?Z--+-rrne o7~urs 

Telephone ( 50:f),3'.a:-263 

Sample Number and Type ol Sample 
Number Containers Type 01 Sample· Analysis Requested 

---
/ 

. 

/ ... 

/ 
I 

-- --I 
I 

7 ----~-------- ---- -- --;"------ -- ------- ------< 
I 

I 

I 
I -----+----------Ii,,__ ____ -- -------------- ----~ 

~----+----------,'!' - ------• . I -- ---
_1-____ __.., _______ /.....,1.....- ----------------4 

I 

Special Handling and/or Storage ff:} 0 D ~ ifn /'I nli ..1 t1 JJ" d, ~ 
I 'I 

PJ\RT II : LABORATORY SEC110tl -----------------~ 
Receiv~db~ ·-v .~ .... ~ Tille S:- 1:~ C.C.)~~\\~ Date L\-'1..7--'\1-. 
Analym Required C:.N. \ ~~'- ::t: ~~C \ 

' __) 

•indicate whether sample is soil , 1ludge . w.11er . P.IC 
••use back of page for adciitional i11lorrn.111n11 •P.l,11 ive 10 1amplP. lr, r .11,ori A 6nnn •n6 !0~/901 

B01~01~ 



Westinghouse Hanford 
Company CHAiN OF CUSTODY 

:ustody Form Initiator I'(\. L · 'Dc-v5\g 5 

:omoany Contact ti. S. Thompson 

'•-:,1ectDesignation/Samolinglocations 200-RP-l Ooerable Unit 

Boring: ;lllo-f)- 113£> 
le! Chest No . $/,-1 L /QI 

Prr, j er.t ! : 91-019 

T el'!!:lhone ( 509) 376-2153 

Collection Date lt-1 3 .. C, ;,, 
· 1·,,,1 ,,(,u T1r.c: Li..., --';,\.:::J ----,,.----........ ---

r ield Logbook No. WHC-11-385-12 

3i11-:,f Lading/Airbill"No rl/A ------------------- orrsite Property No. ---'11.:.../A _____ _ 

Method of Shipment __ fl_a_n_cf_C_a_r_r.,._y __________________________ _ 

; hioped to 325 PNL Lahora tory ( JOO i'lrt?a) 

'ouible Sample HazardSIRemarks Sc.""'\'~~ a~ °A()V' hc:zA-rclov~ I K~t> D 
I 

&u ccc.Lfis':> (_Lf. s~, iah s+c~VV'leVI-!- o+ wcv-'K. 
Samele ld!ntilication 

\) \ °JS yJ_ , A; ic ~ S Sc,~ I ( Le -* +4 I CV\ f::.r:....;{~{.~C..:...V\~;_;Ee~•c...!.v"..i.;Q_\""--.,.=.;'h:,._._ _______ _ 
"' J .j I J I I 

----~.---------------
~ -

CHAIN O~ POSSESSION (Sign and Print Names) 

DatefTime: 

1../- 2 7-92-
Date/Time: 

OatefTime: 

le tinquished by: OatefTime: 

Final Sample Oispo1ition 

)isposal Method: Oi10osed by: DatefTime: 

:omments: 

A-6000•A01111 ?01 

801~013 



97 ~ 3508 .. 191 ,: 

@ Weslln~use 
Hanford Company SAMPLE ANALYSIS REQUEST 

?ART I: FIELD SE CT IQtJ 
-

Collector n1 . C. . 'Dev~ /o s 4-13--'i l ion 
--- DJ l e Sa m pled i 1111'! ,_; .l.. '-' hour1 

Company Contact W . .S . 1\01,;~~a~ 5'c" "T " - , rel ~phone ( ._ 'i l ,2 (.2 - ,.. I ::, :) 

Sample Number and Type o f Sample 
Type o f Sample ' Analysis Reque 1t ed 

Number Containers 
-

G) t>OG l~ c') i 11s-~2 l'l Lns 50 1' \ CJ::£ - To-+., I C"' Fnt:.. CV) r:;. '(rt ·· CY\ . 
.J 

. - -- - · 7 

Rnb1~ 2 i 115 J. j 5/g,5 .. So: 1 C. L £::_ 1c +r I r"" h"C> t' c-V\ .,:;7-NV c"' . 
....._____ ' . 

---------
. 

~ 
~ ·- · ·- · -----·· 
~ · - - -.....______ --------

-·--- · -

~ 
~--· . --- ----

·- ·- · '- ·, 
-- .. . . ------- - - --· --

' ' ' i 1---- -- -----
............... -- . --- ----··--··-

"'--.... __ _I 

~~··· · -

- - ------
~ ·----- · ' 

- · "'--.... 
' "" ""-
Field ~/iormatif n • • Sc-~ \o C.c i l!!c. .\rd I II\ ~f2~o.--+ o\:- +""'~ ~o-Bf-1 1"o')K d. 1 y 
Rr 'f:s · ~Pc. t ' ' 

..J '1-sN'\! 'nn l "' : 21 lo-R - Y3 R 
Special Handling and/or Storage Kee..n <;cll"\.nl~~ ( ~-, /Ii,) . A-JI Cvu. \:r"e~ (' L f' 
Se~ lo 6 sh. -h_~ .. ,,. + \, . .p LJIN~. A--l-J: : :-r;~ R.-J)b;~.s 

Pouible Sample Hazards s~~~k ~ ~ "~""" h~ .., a -r-cl Q.:.I .s 

PJ\R T II : LA80RA TORY SEC TIOtl 

Received~ , ~~~~- Title S(". ~cs c:.c_' 'c,\.-i\\ ~' Date 4--::2...~-9 <._ 
_;--= 

C"1 ~~'- -t"-~~t\r Analysis Required 
J 

•tndicate whether ,ample i, ,oil , sludg!! . w.Jler . '!IC 
··u,e back or page for additional infn1m ;111nn , .. 1.,r,v~ I Q 1amri'" '"' ·'""" " 6nnn •116 10~"101 

B01~014 



9? ~ 3508 .. 19 l~i 

SAMPLE RECEIPT FORM 

PNL-AL0-05 1, Rev. 0 
Exhibit 1 
Page 1 of 1 

De 1 i vered by: Wq,~ ~~ 
Received by: S . f . ~s;.J..c..:f.f 

Date/ Ti me:__._,1;-/ 2g~_/_9._~ __ d___,,:3-o __ 

9.\fs.'.tP.#1¥.fI~Jljr~irpf:;JRr§ag¢~: _.2_00 __ ~..;.__1 ____ _ 

Customer S amp 1 e Number ( s ) : _i3.;..,_0_;'3:......;.1-..... z-=---3'--___ i3-=1 ;..;;Oc..:~-+'--"2:-...;:5;.__ ______ _ 

ALO Samp 1 e Number( s) : ~9.;...2_-..;..o...;;c.,,_'+-_2~(:, _____ 9._'.:2_-...::;o_..~ ..... "'}---2=---r ______ _ 

1. Customer Chain-of -Custody Form : Present ✓ Absent ___ _ 

2. Additional Shipping Forms (list): e'fjc, ~~1 a.c:h~r~c..orc{ 
7SR, fuel 5k.f-;~~dLst- ~w . , _ -1 1 , ' / 

' I l t" •• A·'(-2-R.c..('_</h ~ 

3. Custody Seals on Shipping and/or Sample Containers and their Condit ions . 

Present ✓- Absent ----- -----
If Present , Condition : c

0 

b.c.i-__."-'-----';__--------------
4 . Sample Tag(s) ID Numbers i f not Recorded on the Chain-of-Custody Record 

or on Sample Vial . 

Notes: c!J"H'Z.. - ~ c.~"::l ..O ½f>--·~ ~ - · ~ 

5. Condition of Shipping Container (i , e. , broken container , dented , breached 
plastic bag, temperature of sample container as defined in Section 3.0 in 
PNL-AL0-051, etc . ) 

\r\ +..c..+-
6. Condition of Sample Vials . 

i('\~ 
7. Verification of Agreement or Nonagreement of Information on Receiving 

Documents. 
~u.-

8. Resolution of Problems or Discrepancies. 

~~ 

/I • 41ir-' 
RETURN COMPLETED FORM TO PROJECT MANAGER 

B01~015 



o7 111 508 191 '[ ) I ! 1\J,• t.r "1 f 

We$tinghouse Hanford 
Company CHAIN OF CUSTODY 

Cust ody Form Ini tiator t,l).S, :r:fiorn psoo Pro j ect ~: 91-019 

Company Contac t If. S. Thompson Tl!!lephone (509) 376-2153 

Project Designation/Sampl ing Locations 2OO-0P-1 Operable Un ft Collection Date lj -Z l)-Cj 2-
-# I :;; ... 

Borinq: '2.\b-(b-~ 3.B Tine //~ ;$ • C?:tJO 
Ice Chest No, uJ.>51 I l I E.j,o lDA 3C1 Field Logbook ~O, WHC-385-12 

- ~~ + 
Bill of Lading/~irl11 No. __ N_/f\ ________________ Ofhite Property No. ff _/_A ___ _ 

Method of Shipment _Ha __ n...;d ____ Ca.;...r_r_..y __________________________ _ 

0 f2::1Jb7Z:-3 (f.ooOc.,pm) Sc1mpfeldent i fication 

6~:Z- ,JJS+ Y-zy-92.. 

O Field Tran5fer of Cu5tody CHAIN OF POSSESSION (Sign and Print Name5) 

Date/Time: 

z_ ,.2: 

Date/Time: 

Relinquished by: Received by: Date/Time: 

Relinqui5hed by: Receiv~d by: Date/Time: 

Final Sample Disposition 

Disposal Method : Disposed by: Date/Time: 

Comments: 

A-6000-4107 (121'?()) 

no1...:..01G 



~ - - - - - -

,--;··7 :1 ·zsos· 191 t' ~:i I U ,J . •• . "'' 

fw\ Wesllngtwusa 
\:::.) Hantord Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SE CT IO~J 

Collector UJ,5. ~~ 
Company Contact == '(?SOK-, 

Sample 
Number 

Humber and Type of Sample 
Containers 

Typl! o l Sample• 

Date Sampl,d c./-2L/---'?Z Ti me ~~tun 

Telephonl! (6lfj 111,-2/)5 QgJ'D.:Jz 

Analysis Requested 

Special Handling and/or Storage --1/n .......... Uf-... o.:,;,::;.....·~~:c...=;:;_:;_..:..;~~~"-',:;,_.,,,dJi~"":illt~::::-olli<.ll,d~-..::·------------

PI\R T II : LA BORA TOR '( SECT 1011 

Received by ____________ _ Tille ____________ _ Date _____ _ 

Analysis Required ------------------------------------

•indicate whether sample is soil , 1ludg,. w;iter . et c 
••u" back ol p;ige for additional inlorm:111011 •'!'• ,,t ive 10 1;imple 1,,, .,,in,, 

B01-017 



-✓ 

SAMPLE RECEIPT FORM 

PNL-AL0 -051 , Rev . 0 
Exhibit 1 
Page 1 of 1 

Customer Samp 1 e Number( s) :_._Q0--'=_0_7..i..._..;;~~2>:;...._ __ ..._6__..6.__0=-' .... 1--'~~5._ ___ _ 
ALO Samp 1 e Number( s) :_C/~J,<__-..;:;.tfo....;:;....1.Q=d.:..:,lo ____ q ...... d:....__-6=....;;;;(o_'7"-"d_7....._ __ _ 

1. Customer Chain -of -Custody Form : Present X. Absent ___ _ 

2. Additional Shipping Forms (list): Sfte- [JS{-

3. Custody Seals on Shipping and/or Sample Containers and their Conditions . 

Present_~)(.. ___ Absent ___ _ 

If Present, Condition:_~,"~1-'H3~tt--------------

4. Sample Tag(s) IO Numbers if not Recorded on the Chain-of-Custody Record 
or on Sample Vial . 

Notes: 

S. Condition of Shipping Container ( i ,e., broken container, dented, breached 
plastic bag, temperature of sample container as defined f'n Section 3.0 in 
PNL-AL0-051, etc . ) _\ of"( · q_ o o U\ I \..._..., 

6. Condition of Sample Vials. ~00 J 
7. Verification of Agreement or Nonagreement of Information on Receiv ing 

Documents. J.J/A 
8. Resolution of Problems or Di screpancies . 

tJ/Pr 

RETURH COMPLETED FORH TO PROJECT HAHAGER 

801-018 



9i ~ :3508 •. 191 i' 

W@stinghouse ~anlord 
Company 

=~stody Form Init iator u).~. '71to-n42Sbr-----
:omcany Con tac! U. S. Thor.ms on 

'•oi ect Designation/Samciing Locations 200-RP- t Ooerable Uni t 

Boring: ~/b-6-<./3/3 
le! Chest No. SM l l YD 

CHAIN OF CUSTODY 

i'ro .i er. t I : 91-019 

T!leohone {Sv9) J7G-21SJ 

Coll!-::t ion Oa t! <-/-ZL/-92-
i i nc : 09 30 j I I 3 3 

> 

Fi eld Logbook No . \.IHC-11-385-12 

3ill of Lading/Airbilt No. _11 __ /fl. ________________ _ Off site Prooerty No. _11 __ /A ___ _ 

5hicoed to J25 PNL Labor-a tory 

Samele ld!nt ilicatron 

(J) .£Ole 7 ~ :S-" (tz.tJnJ: 30m ra~!M;L aSmR/1A,' q.51Jfkf= !5"'mKii _/)mCtJc(/J&..) 
I, /d-:Om/J a,,ml,>e,,- 0(41f .'t)i4 C!.-LP-VD,4--=------......---------

@) Pr&r72 3: /. 9,~ ml ~&I/SJ Soil · eil':-Jnu- IIDl't fl,:y- R.6 7oe_. 
tvg: lJ- 2 '-'•'-/ ) ~ "7 .J J / j 

B"" M~ 7~ 3 (iz,on...e ;; ~C-pn, J '.Do~.,!_::;_..;.fcv~--=.s~ol>\.,~).,___ -------
1) 120ml) <1 mhi,,rC!t1 ; · Soi~· ~Lf? vo..'.L.,I__ __________ _ 

I , 9&JmJ wltr Q(tJ.Jf• ?)W · (!LP: Jinu·- Volt fht, ft3 7?JC✓ 
Y I 7' ? / } y. 

I z 
I 

CHAIN OF POSSESSION (Sign and Print Names) 

Date/Time: 

Date/Time: 

telinquished by: Date/Ti mt: 

te li nquished by: Rec! ived by : Date/Timt : 

Final Sample Di~oosition 

J i~potal Method : I Dimoted by: I Datt/Tim~: 

:omments: 

.. . &000-AO 1 111 , ,. 

B01~019 



97 ii:3508~. 19 HI 

@ Wesllngflouse 
Hanford ~mpany SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector 112.') -~~ --·-- DJle Sampled 4-2()-'fZ- li,11eGt2e hours 

Company Co11lact =~ ~f256n , elP.phone I s:J'i rB~ZLS:::3 //3 3 

Sample Number and Type ol Sample 
Type ol Sample· Analysis Reque11ed 

Number Containers 

~ 
0JCb7 ;z.~ I 12 On,/ llm jy?r-c✓,? s ·, so,/; CL/J • 

~ - . ,~,, / L. /•, A __ .,--, 

t,l)5r 'I- C. (/7 > r ~ 
, 1 ( -

I/ -9s1Jm/. l),mbr ~Ji 7 o.i4- e . i, · ·- vo14, ./ lkst- / £>A TtJC _..S . LP-. 
ri-n,..-;-:;z..~ ; (?Om? lllYYlrt! v-~JA ~ _9nl• (!_ LP- v t>A- - -./ ., 

, : q \l'Jm/J n J!YI~ 1 ~/J Ir · .Soz1j &P- · ~--- ✓vA le~-}- /l1_A nc_, 
1 7 -u / I I .J _,I 

V 

I 
I -- ---

/ 
/ 

I 
I 

I -

I 
I 

I 
I 

. - - --- - -
-----

I 
. ' I 

I 

·;:; ~z;···s,,i~~~~t:'tt;;~"¼&µ 
Special Handling and/or Storage Lt:1.1. ,/). 0~1.J /Yullt ti 

Pnble Sample Hazards :--;;;, At I n/}p .I) (j A~ /) ra r1 ij{; d:L, µu . 
1') lcO~ = 30m ~ J LO. 'SmE JJ..,, (:l)fZO\LQ=~C-P~ 

qmnAO =- /':) tnP7Jl./), ,'5'm~d/JJ..A q _,q)-:.. ~OOC-pn---., 
PI\RT II : .LABORATORY SEC1l011 

Received by X.n~ cJ6.cOO~lle~-ypt ·Jsu ~V1.L~ Dare t..J -).9 ..q;;-
Analysis Required () 

"Indicate whether sample is soil, 1ludge . w;ilP.r . etc 
00

UH! back of page for addilional infn1m;i11nn •~l.11ivl! 10 1ampl~ IN .11inn h 6ono 4116 (OVIIII 

801-020 



97 f3508 .. 1919 

We5tinghouse Hanford 
Company CHAIN OF CUSTOOY' 

: ustody Form Initiator U). ) ·
1 JJ1on,pst:-n Pro.ier.t ~: 91-019 

:omcany Contact U. S. Thor:mson Telechone ( 509) 376-2153 

~-., ;ect D'!signation/Samcling Locations 200-nP-1 Ooerable Unit Collection Oat! li-ZL/-<jz__ 

_a_o_r1_· n_g_: _2_1_{:,_-_8 ____ -_i/_3_6.__ _____________ T i r.c : O 9 3S;t 3 3 

le! Chest No. SM L f l/o Field Logbook No. WHC-lf-335-12 

3ill of Lading/Airbift No . rl/1\ ------------------ Offsit! o•ocerty No. _11.;._/A ___ _ 

.1.111?thod of Shipment Hanrl Carry 
: hicoed to 325 PNL_L_a-bo_r_a_t_o_ry---=-(-J0_0_1'_re_a_)_:Jii_'/L1--6,.-,...D_b._0_1_/1,_j _____________ _ 

:, -:,ui b le 5 ample Haza rd SIR em ark s ;i:L.r>t..pf.v; aJLe fadilJ Q__ c__:t:u.u_ . (1J._p ~~,I) Ul {!_l/,J 

~Ju /_M, ti1rt/4XJAI. t y-wt/.-lk. Ki_q, ~ QJu URJ · . 

J ,ield Tran,fer of Cu1tody CHAIN 0~ POSSESSION (Sign and Print Name,) 

Date/Time: 

C 

Date/Time: 

!elinquished by: Rec!ive,j by: Date/Time: 

!elinouished by: Rec!ived by : I Date/Time: 

Final Sample 0iscosition 

Jiscosal Method: I Disposed by: I Date/Time: 

= :omments: 

B01~021 • -6000 -401 I 11 ?~ 



97 ~ 3508 .. 192(1 

~ Westlngnousa 
\::) Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SE CT IO~J 

Collector U) -~ Tiwmf6t?:D 
CompanyConlact '1) . S- mnmpSDo 

Sample 
Number 

Number and Type cl Sample 
Containers Type cl Sample' 

(0 ......... .,A,.,a.&.L.JL..:-l,£..,_J.....,U ....... Ll..!..Q_~!.=..i....t. ......... doa.J _µ~::.!.__..JU.=:,-. 

~ H,,1,,-~->,,L.1-~...u~~~-,..A£.1' 

IJJle Sampled U.-2'-f-yz, l imeQ23Q hou rs 

Tel~phone tf;lf/l3f'f"=263 //33 

Analysis Requested 

Special Handling and/or Storage ~ -~ cJuJ1dc/. 

PI\RT II : LABORATORY SECllOtl 

Analysis Required 

"Indicate whether sample is soil , 1ludge . w;i1er . elc . 
••use back ol p;ige tor adr:iitional j r,/orm:i11or, •'!'l .11iv'!' 10 ,ampl'!' 1,, , .11 i o,, 

BO:f-022 



-✓ 

9i f3508~ 192 I 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

SAMPLE RECEIPT FORM 

Delivered by: . 1"- 1. U()I.JG::-LP-r_S Date/Time: '--t - ~~- -~'2_ 

Received by: J . {2_()~~\'t-..l"::) 

Gli!;fffiiiieffi:ffimeiot:t;HfffaJ~ct.: ~oo Q,~- \ l'f"r~ 'l=:.- 2..B 4 

\ "'3. \ '.)-

Cu!itomer Sample Number( s): ic6 C... ~t:8 ~(;.8 c:io ~¢C:.8ai ~d:J::J304 

ALO Sample Number{s) :9-:2.-0 bBb-:l. )9 J...-O<o~Q 
1
C\ "L-0(:. ~b~ 

1
_9 7-.-0G8 C:,S-

1. Customer Chain-of-Custody Form: Present ~ Absent ___ -'--

2. Additional Shipping Forms (list): 

s~~ 

3. Custody Seal!i on Shipping and/or Sample Containers and their Conditions . 

Present ___ .,,,,,,.--__ Absent ____ _ 

If Present , Condi ti on: 1 \J ~C. ' ------------------
4. Sample Tag(s) ID Numbers l f not Recorded on the Chain-of -Custody Record 

or on Sample Vial . 

Notes: 

5. Condition of Shipping Container (i,e., broken container, dented , breached 
plastic bag, temperature of sample container as defined f'n Section 3.0 in 
PNL-AL0-051, etc.) 

0 ~ 3CJc_ 

6. Condition of Sample Vials. 

o le:.... 
7. Verification of Agreement or Nonagreement of Information on Receiving 

Documents. 
a , c::._ 

8. Resolution of Problems or Discrepancies. 
01-

RETURN COMPLETED FORH TO PROJECT MANAGER 

801-023 



q7·"· /I zsos 19,,-]~l ., u ,J, . if • ,~. 

we,tingnouse Hanford 
Company CHAIN OF CUSTOOY 

:ustody Form Initiator __ Nl ___ ._C,'""""'_---a\)a..:O"'"~""'•.· ........ \-.. ... ~--~------------- Pr,:, ,ier.t !: 91-019 

7!1'!'ohone 509) J7G-21SJ 
...) 

: :,moany Contact tl. S. Thor.ms on 

'•oie~tD"!signationtSamolingLocations 200-flP-1 Ooerable Unit 

a or in g: ~ I 6-c · "i 7 ~ ~ ~ : (p -· G - Y 3 C., 

; ~-n- • -i , (" 
Coll'!'ctionDat~:..,.1~-"~ l.i- :·1 ..._ 

Q Q Q) ~ 
Ti r.c : <.l'$'iCI 071\.) C'~'io O<;'ILJ 

le! Chest No. Smt.. - Io I ,ield Logbook No. lmC-11-38S- lZ 

3ill of Lading/Airbilf• No . _rf..;../_A _________________ _ Offsite Proo'!'ny No. 11/A ------
.v1i?thod of Shioment __ f_la_n_rl_C_a_r_r-'-y ____________________________ _ 

Shiooed to J2S Pffl Laboratory (JOO "real ,4HY>: ::::S:,,,,.. R ... t:,k,·a..s 

'ossible Sample Hazards/Remarks S::.""'~\es Q,s, t)ov,hG'?.c.rdov~. /J l! C..--c IJ>-'~ (LP . 

¼u.p :;,cY"'i'\p ~~. ""d. S-2(. \c;6 s¾-¼wie.,,f er Wov~. 

Samol'!' ld!ntilication 

\. l 1. 5 M c. la,~ , Sqi I C.Lf> · -ro+c. l c_,_ ~,t<- C.~ l=u.-,. C" 
lj ' -~~~~----------------

© '?.:,oleioo 
I, llS-,4, ~ic>\ So; 

G) ~OG,Z o~ 
(_ l p - , 0 -j.5 i (.....,, Frt.<. C."' 1 h....:e:;.."-'-''""--''-''-'. '------------------

~l~.-'=l_5~Y?-&.a.=· ~.-~~lu~)~~~,~$-L-· ~.~\~. -(_i_.f._-_-_,, __ L~~--i_(_.~__,,-F_r_~_~_c~ )~~~~Y_•~~-\~,,~~-----------------

(3) ootoioi, 
\ ll,'S' .J.. sic:>> Seu I C.L/1- To+..._ I C.-"' Frc< C"' Fev.-v ~.,.. 

I I --:J j ) I J ---"-....... ------------------

':::::::-,, 

J i=ield Tran~fer of Cu1tody CHAIN OF ~OSSESSION (Sign and Print Name5) 

!~linoui~hed by: {Y\. C.. ~/c;> . Ree!iv~d by:~, Date/Time: 

. I \3\s-' 
Date/Time: 

!elinoui1hed by: Rec!iv'!'d by: Date/Time: 

!elinqui,hed by: Rec!ived by: Date/Time: 

Final Sample EJirnmition 

Ji1001al Method: I Oi1001ed by: I Date/Time: 

:omments: 

B01-024 
.... ,oOO,AO T 111 ?r: 



97 a 3508 m 971' 'i ~•\.... *' ~-- i,.,,J 

@ Westinghouse 
Hanlord Company I SAMPLE ANALYSIS REQUEST 

PART I: FIE LD SECTIO~J 

Collector (Y\ . c.. . \Joue. la.-. 'i-;27 --l l '-' l'!C 
Dale Sampled \.I - l ~ -~l. Ti,11e 0'11 '5" hours 

.-..> 0"5'10 
Company Con I act UJ . S. ~-~ ~0"' I elephone ( 5.:>'i )37~-115) O!W::1 

Sample Number and Type ol Sample 
Type ol Sample· Analysis Requelled Number Containers 

~Dlo71.~ i l.l5~ a lC1,s <::. . 
.....,c., , I (.LP - Tok! (.,._ i='rt ,t CV\ Fc?Y..-c, C"". 

tl-Dt.:iion I 11"""-"2 :. ),.. '.s S:, , ! (L(' - 'Tc;;:h:\ C;:, ~ ( .'<. ~lC Fev"'"' 
,.., 
\.... V\ . 

rolc~o~ , , 1;i,~lal5 
I r~<. c.. ... I So,· \ C.Li'-_!_9+ .. 1 CY) ~'<~CJ CV\ . 

I 

Ro(.,~ {')Y , q ",J c: la '\5 ~I- ~ CLP - IQ"ti:. I C "' t="r(, c:_ i='u,v C"' . ........_. .J 
I I . 

----r-,....._ .._____ 
~ --......_ 

........ 

~ 
~ 

'---..... ..._ 
' 

' 

'-....... 

~ .. - --· ........______ 

' 

~ 
'·, . ' " ' 

Field Information•• ~~~\~:::i C.o I \tc.~d i \l'I ~ V'2~~v-\ 0 ~ ..l-\,-e_ d/)0' i3 e- I , f<:I IFS ~ca;f~i , 
3m-e--hul~s: ~)b-B - Y-r B ..! ~1.1o_- .a_- 1.n C. ··-- -- -

; 

Special Handling and/or Storage ',\ee.p 5c._r!v c\, 11t"d /411 C\f\c. l-~~ (LP ' I 
I 

s~~ ig b .s k +e ~l."' t e2+ wo.--'(... 8::~: 3,·- Rubb;nl, 
Possible Sample Hazards Sc--r11,2 a~ O~""- h.c U:! "de&---

PI\Rf II : LABORATORY SECllOII 

Received b~ _ ~~ Title S'f'. ~t'S sc., t;~\"\'S;\ Date 4-3.0 -<,e, 
! 

Analysis Required \Q'Tfn_ c:...., "-' ! 

"Indicate whether sample is soil , 1ludge . wale r . etc 
••u1e back of p;ige for additional inlnrmaunn , .. 1.,1ivl!' 101ampf~ 1,,, .11in,, "60"'1 •'16(0 ~.-,n 

B01-025 



._-~_.,. 

~. E::~: '-!E:.: 

~ND 

q7· lj :ll"Q8 I gl'l'll 
;- ! J~J .. ,• m _, . r 

e,oeo,~'3' 
i=';JF; _ :::- '.) ~. ='.-~1,_;.r-,w ~t.. - · TrME: ..... . :s ··~~ 2:::-= 

.:l / 1.4 / '=?2 
4,..~7 / --:,~ 

~•: 2.!. S~~F!_~ HAS ~,!C7 C'E:'.!\J Sl_:JPF·E::i 

~:EP'JRT 

B01.~26. 

:LT:= 3COD :~A~eE 
~A~~~- ~~E~ ~~CE 

~ •· •T ._ .-



:::>=:~"5.-: 
-; ~~:foll;:;. 

BC!:::: 

·= 

-·- -:--"='" 

S/!~ld 10 300000"~ > 
l~l~E~***gg;g;t~!aZ•EEl!•XEKZ!I~~# 

Sf!l ~ .l.S ~C1 El -"!:1$:EC 

~::-:;;,-:::-:: 
=6!~1it :cr3H~i~iS!G 
.i:=o·~~ sn.1..-:=~s =:c:~i::::. 

o•Tr-r,r.n. 

i,, --~-··sos"''l
1 

f/ ;Jl6w · k ! Ul 



: 

E:<T. 

***:ii 
4271 

-. 

DETER. 
******** 
TOT-ACT 

RESULTS DR STATUS 

***************** ***************** 
5.00000E 01 PICI /G 

END QF F:Ei='OF:T 

· .. :.'ii". ' 
.. :,: . . , .. ::.r': . •. ·: . 

r- • . • . 

: ~ . . · . 
-. -.. 

~ : "T'.'. , , __ 

• ' 
, ' J.,,. 

. -~- '· ·-• . . 

B01-028 

~\:. . . . 
- :- · .. . 

. . : .. ,_ 

- _-:...:.'. 

:our OF GOOD CHARGE 
·F:Ai'lGE7' ANS ':' CODE 

*** t*• ****** 
·N y F'E3BF· 

/ _ 

. .... 



: 

Q"" u ·2509 I cyr, 
.1 I n .~1. , .. ., '-' 

lis[~~l;ti~~jJ/ •. ·, .· '·· 
SAMPLE$TATUS REPORT ~FO~ E.2308. E-BLANK 
DISPATCHED: 4/14/C?:i:ci-4:2::2 SAMPLE HAS 
RECEIVED: 4/30/92 7:45 

E '.(T ., 

:«.*** 
4'.:71 

OETE;:;: . 

l******* 
TOT-ACT 

RESULTS OR STATUS 

*************** **•*••·····••****** 
5.92900E 01 PIC! / G 

END OF F:Ei='OF:T 

B01-029 

.. --~ 

1JUT OF 
F:ANGE

.iu: 
N 

- , ' "' - ---._ ~~ ,... •.=:::. 

0: 0[·i=: 
:« I .t:.;: .f I , 

F·~:~·F 



SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. O 
Exhibit 1 
Page 1 of 1 

· ,i '--o- J 
Delivered by: . J ., • ' ; l 1 1 ! 1, ,-11, .,,-".'JC7:::\ 

I I 
5. J . I . ,· 

D a t e / T i me : __...:...-_--'--'/ ~=-1 
_ _,_1:...· ·----'' ";__ __ 

Received by: ; ' : J.J fi , :-/ , ,~1c ,11 [.( /Ii,, 
c:u~tQm.e~JNam:t~Wiin1~RrJio~'c'~ : _;_i:._· f._l_,_S_P_1 ____ _ 
Customer Sample Number(s) : ___ ..,..,l)_(:....'(,;:...;. ~.5~c..:;.;..:"_1:..,._ _____________ _ 

ALO Samp 1 e Number ( s) : __ 'l_;:)_-_D_&_,,c-..:..1_C_· t:.../ ______________ _ 

I. Customer Chain-of-Custody Form: Present ✓- Absent __ --cc--

,, s I' 2. Additional Shipping Forms (list): ,,..., ,-

.: lfYv-/ {I..;>""'- _;_; vJ fi.c[u-n ( 1., ;yi-

3. Custody Seals on Shipping and/or Sample Containers and their Conditions. 

Present __ ..._ __ Absent ____ _ 

If Present, Condition: __ -'-,· ... · .... •· ....... _____________ _ 

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record 
or on Sample Vial . 

5. 

Notes : o Y 5 5 

Condition of Shipping Container (i,e., broken container, dented, breached 
plastic bag, temperature of sample container as defined in Section 3.0 in 
PNL-AL0-051, etc . ) 

6. Condition of Sample Vials. occc\ 
( 

7. Verification of Agreement or Nonagreement of Information on Receiving 
Documents. 

I\ t\... 

8. Resolution of Problems or Discrepancies. ,..;,~ 

RETURN COMPLETED FORM TO.PROJECT MANAGER 

B01~030 



Westinghouse Hanford 
Company 

·CHAIN OF CUSTODY 

Custody Form Initiator .1..0.:...~...:.-.....;l-"' ..... :_v-""-"o"-'v;...;;~,.__._,la"-'s=-------------
Company Contact W. S. Thompson 

Project Designation/Sampling Locations 200-RP- l Operab 1 e Un ft 

Borinq: J.i~-t>-\..\3C. 
Ice Chest No. ,tJ::. ID I+ ...J 7 
Bill of Lading/Airbill No . __ N_!fl ________________ _ 

Prn ,icct 11 : 91-019 

Telephone (509) 376-2153 

Collection Date i, - ~9 -9 ;_ 
Tine i'-\i?-

Field logbook No. WHC-385-12 

Ofhite Property No . If .....;/_A ___ _ 

Method of Shipment _.:.;.Ha:.:n..:.::d:-....::C.;::.a.:...rr'-"'y'------------------------------

Shipped to 329 Plfl Lahoratory A-H~: f\lc-llC.; \.AJ1..,'r.ot+ . . 
PossibleSampleHazards/RemarksScl'l'f'ls, i~ ,e,d,·oqc,i-.~: i~O lV\i\adfhr. Nu ot4v Y"IC'Z..u\"(J'.'I dded'fd. 
~~0 ~ -,...,r\t.. r h, \\{d. A II c~l/,.!S (_L(' . s~c le.~ s+c~ ........ <'.v, ~ oP wc ... J:. •• 

S;imple ldentilic;ition 

.a..,, ,-1'-'c'"""o ..... o ...... -,J.i..:.=...;;' ~, -"'~ ...... i-o ._s:,__,,,.........Sa.....,_,-'--=C'--L~P _--"="....;.~'-\.;_;c~l phc...h:i~ ~ . GEA , S r9 c 
I 
Cs In, Cv loo ~ lA 23~ , 

--------------~~~~·-l=3~9~/=---~4c; R~_;_l~C~L=-----------------

' · 

O Field Tramfer or Custody CHAIN OF POSSESSION 

Relinquished by: Receiv1>d by : 

Final Sample Disposition 

Disposal Method: Disposed hy : 

Comments : 

B01-031 

' · 
' ' 

Dale/Time : 

Date/Time: 

Date/Time : 

(Sign and Print Names) 

A -6000,d0 7 ( I } ,?(I) 



u,., I I · , "'.I "1'" ;1 ··3509 ·1 n~3(· /i' :•1-~ i• i'•~, I 

@ Wesllngtiouse 
Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector ffi. (._ . UJv~ ics D,,1e Sampled 'i - ~°i .. 9 ) 1 i, 11e l'-11~ hours 

Company Contact ~ ..i -
I ' ;;;, ' I VIC ,Mos OV'\ rel ~phone ( 5o9 ,_b 1 ~ l ~ ' . \ '_j 

Sample Number and Type of Sample 
Type of Sample' Analysis Requested Number Containers 

!Bo6~o9 I looo~ ,,lass So: · t C.L{'- 10+.:.i c.lph-./bt'.~ GEA Sr'.:ic (.') I .:-1 
~ 

~J)s, Q ... .11'1/J;_;c I K ..... i()1Q.1 

~ ---· 
"----... 
~ . 
~ 
~ 
~ 

'-
'-... 

~ 
~ 

r--...,, 
' ' 

' '-

' '-
" ··---· '-

' ' ' 
'-

·-....-.. 

'-
' ' ' 

'-.._ 

Field Information .. SclM~lt Co)\<c.-¼..~ lk 'Sv~pw+ Q~ 4-'1-1{ ~00- 1,()- I lc::iY-- " Li 'r-.-r/FS 
I ..J, ,i 

I 

~i::a~ f t +- · ,., _ ·- ·· ·•··-·-· ---·-----
\:lac;. h, 1 .z : c21b-~-\.13~ 

Special Handling and/or Storage R--t4-v- : I\Jc\llc.=f \,U~"'ho·H~ . ~ee~ Sc~pls. c \.,, 11.~d. 
lf\\CV\c.)~, LL<'. s~<. loh 'Yh:k.lMt\.\+-Qr wovt. 

<:"" . fod IQ Q ~ 4-. 1JL .- l~Q .,._R_Qtl / I,~, Nr;. of-ht" bczads Possible Sample Hazards w""'('lc_ i~ 

d!:kc:.+~d. 

PI\R T II : LABORATORY SECT1or1 

Received by Tille Date 

Analysis Required 

"Indicate whether \ample i\ \oil , 1ludge . w-11 er . elc 

"'U\e back cl page for additional inlorm;i11nn ,,., ., ,iv,. to 1ampl" '"'·ition " 60n11 •116 mvin 



-✓ 

97 ~ :3508 .. 1931 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev . 0 
Exhibit 1 
Page 1 of 1 

Delivered by: l.....0t 1 \(\U 71')(::)1\\µ3::'.(\ Date/Time: 5 - 4 .. . 9 -4-
\ I ' . 

Received byJ·1,"1 \ i~D h!Ji oc:..., / 1~, A ,lA be..\\C)~~W-2 

p:q~~-gm!lrtfi:R~iii:tf.:H!~ llff~g~~: c0 °b -6 e - 1 6 0 l, f I .;i_ 6,-a 

Customer Samp 1e Number< s, : ~t><..:D=io::...]u....::.D:::..S..J,_ __ __.ce-.1., ... 0'--b_%.;;...;...\"\.;__,-_\_- ~ ____ _ 

ALO Samp 1 e Number ( s) : _--'Cf~:9~-_6:::::::.:::::(c;...:.9.:::::::0---a~1-----_..:.q..;:;;;;_-...;:6::..;:6=9:...::.0=s;::.:.,_ ___ _ 

1. Customer Chain-of-Custody Form: Present )( Absent ___ _ 

2. Additional Shipping Forms (list) : S A'2.... 0 f_S i-

3. Custody Seals on Shipping and/or Sample Containers and their Conditions. 

Present _ _._:X...a1...___ Absent ___ _ 

If Present, Condition : __ ·1 ..... <tl: ......... A_. <' ... ±...._ ____________ _ 

4. Sample Tag(s) ID Numbers i f not Recorded on the Chain-of -Custody Record 
or on Sample Vial . 

Notes: 

5. Condition of Shipping Conta iner (l , e . , broken container, dented, breached 
plastic bag, temperature of sample container as defined f'n Section 3.0 in 
PNL-AL0-051 , etc.) a. \ · 

1oo C\ ~oG 
6. Condition of Sample Vials. 

7. Verification of Agreement or Nonagreement of Jnformation on Receiving 
Documents. ,:J/r\ 

8. Resolution of Problems or Discrepancies. 

RETURN COHPLETED FORH TO PROJECT HANAGER 

B01-033 



07 113508 I q3--i ; I "' ,j~ - l 11i.., l, 

Westinghouse Hanlord 
Comcany CHAIN OF CUSTODY 

:'Jstody Form Initiator r0. . 1~ ,:)rNa ic: _...,;_;:::_____;;..a:..'-',:...;..;a..,:=_ ____________ _ Pro .ier.t ! : 91-IJ19 

Tel'!'ohon'!' (509) 376-2153 :omoany Contact __ ll_. _S_. _-_, h_o_m_n_s_o_n ______________ _ 

''oje(t Designation/Samoling Location~ 200-RP-1 0oerable Unit . lJ "'IC, ~~ " Coile(\lon Oat!_,_-'"_ ' _· _, ...;...._ ___ _ 

Boring: ]\l, - t)- ~ ~ (_ i inc: i l\ I '.:; 

Field Logbook No. IIHC-11-385-lZ 

3ill of Lading/.Airbilf· No . rt/fl --------------------- orr~ite Prooerty No. __;,11~/.;..;A ___ _ 

Method of Shioment __ !_la;;..n_ci.:._C;..:a;..:r_r....::.y ____________________________ _ 

: ;,; oped to _J;..:2:..;S;__P_N..:;;l....;:.L.:..a h:.:..o:..r_a:...:..to:..r~y~(:....:J:..:0:..:0_fl_r.:..C? :1:..:...) __.:p_.,._~_l...:.VI..:..:.:._\):::....:.; .:::C.c.::V\..:.:C...:::::......:b:::....:.~_\_\ .::"--~_;c._=-·L_::O~----------
,-,ssible Sample HazardstRernarlo Sc-.p\.... 1 s cc,\ioa c_ -h ~ : tao yJ. - 5, Son c~-- .J 9 >'9 ""~-· 3 m?..lhr . 
N ~~..,- ~- . \'-, \1.. (\,,,l\,ui. All Cv-,c\-..~,·') CLP. S.!t.. \c.6 s..\-c+c.\'V'\¥.-,t

\ l'lOwJ. 
) j 

l 5 So ""'2-, 
C\M h~...- 5 \~ ~s ) 

c-½,! .... 9 lcj::i 
s..l 

lefinqui~hed by: 

Ji~poial Method: 

:omm,nts: 

Ot ·wcv~ . 

(LP- VOA~·--------------
c. L. P - 3e ~: -\l<m'!..:...:.., ~~.;..;t> ~::..:+...:.f...:.~...;;C.~G,:::...,-"Ti_:...:.::O~,.-----------

' ' 

CHAIN 0~ POSSESSION 

Rec!ived by : 

Final Sampl, Oi~oo~ition 

I Oi~OOH!d by: 

.. 
B01-034 

(Sign and Print Nam,s) 

Date/Time: 

Oat,/Time: 

I Datt/Timi!: 

•-6000·401 (I l ?<: 



@ Westinghouse 
Hanford Company I SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTIOrJ 

Collector frl, C... . \Jc vo, \c S 1i 1..:) ~' lime~ hours _J IJJle Sampll!d • 1 • 1 6 

Company Contact W . S . 'T\--.,;.-o.Sv"'- Tel ephone ( 5o~ 1.376-: 153 

Sample Number and Type ol Sample 
Type al Sample• Analysis RequeHed Number Containers 

?-olo~09 l ' ·10 .,..j_ . r,v-,..\---!'( Q ,~~ ') So, I C.Lq, VoA 
I G'O'M~ cr-fx.,, .:·7c.~s .. So ,· \ ~L.e- 5eV"': - \JoA- ~e~+ /Pc.? :"o c. 

I 

"-- 0 
---· 

~ ---
~ . 
~ 
~ 
~ 

~ -
'-

·-------------
·- . 
~ 

"· 
" .. 

.. ·---· 

', 

' . ' 

' ·---
Field Information .. Seep\..__ Cc I llc;M 1" s-wc,y+ Qt; +b: ~o-B~-, IC:)~ a. :t ~ RI/~s 

J ) 

~Tl'>;ed:- _ _ _ _ _ __ ---- ---· ------· 
~~ho I~: Ji IQ· ~...:...:l.1.!"~ 

Special Handling and/or Storage f\+4-kl ·. Vic. VIC... ~~ ·,lo +c. ++o • Kec.(2 5:c"""pk Ch,' lltJd-
A\\ Cnc.):i:..~s C q~ . s e;- )~ !:i s-k ~-~P!:1+ of L! ;ev I:.· 

PouibleSamp,leHazards 5cW\~-\(. 1 S ,cA_L·o~s;.-hue_ : lic,.,..S,. i ~OCJ ~W\ 'lso ~ - 3 V'I\R/hr. 
N tz cr1-·k., h' 1. ~vd s o ~ i, s:: ~ d . J ' 

PI\R r II : LABORATORY SECTIOfl 

Received by Title Date 

Analysis Required 

"Indicate whether sample is soil , 1ludge. w.Jt er . elc 
••use back of p-lge /or arlrli1ional inlorm.:i11or1 •'!'l.11iv'!' 10 s.:impl'!' lr,r .11io,, 

B01'--035 



O"'' ii 3508 I g3 7/ 11... • ... • f 

We!tinghouie Hanford 
Company CHAIN OF CUSTODY 

: ustod y Form lni ti a tor .m __ ,.;..• ..a,C ___ \)...:;;..,c;;..;;~;.::·o,_\;.;:G::..a-==-~------------- p 1"'0 .i er. t , : 91-IJ 19 

:omoany Con tac~ ll. S. Thor.ms on 

,,.,ject 0'!5ignationl5amoiing Locations 200-nP- I Ooerable Unit 

3oring: Jllc-~-Y;C.. 

Tel'!ohone ( 509) 37G-21SJ 

i i r.c : \I..\, :s Io 3 u 
) 

r ie1d Logbook No. lmC-lr-385-12 le! Omt N~ £~0 /(2 
3 

SM L 10 

: i ll of Lading/Airbi!I• No . fr/fl -------------------- Off sit! Prooerty No. II/A -----
,1A'!thod of Shioment __ l_la_n_d_C_a_r_r.._y __________________________ _ 

inioped to 325 PNL Laboratory ( JOO /\rc:i ) A-+4-v- : -::S-,<M Re bb,·,, j 

.:l,:,ssibleSampleHazardsJRemarks'5sw,.p\e. .!:;. I ,·s ,c.dtocc..·h'v<..'. 

ddt_c·.:h.c\. ~,eer Sc.v-.pluc.~.·11.,d. Al l C V1c /7<;er (LP . ' •1 • \\ . I /\ I, J e.c C ') S:tc -r\M,I"-r Qt U/OY-1-.. , 

Sc~.nlc. #i 1 ~ V10.-, hau=rdovS. . . . 
r 5amol'! ld'!nfrlrcatrori 

C.cP - T..., -1-.: i C, v, f=,..c.c. C"' ~ ...... <.J C"" =.:..:...-..:....;;.;.;..:~:::..:....;-------------
- -. 

·--
'-. 

J rield Trant fer of Custody C1-fAIN o,: POSSESSION (Sign and Print Nam!!s) 

l'!linquished by: {'{\ . C.. . \Jvu 
. \) 

Oate/Time: 

lelinquished by: Oate/Tim!! : 

Final Sample Oisoosition 

J i~posal M!thod: / Disco~,.; by: I Oat!/Tim!: 

:omments: 

B01:~036 

---------~-----------------~ 



er; rzsos I g3r ) U ,;h ., 1 ... ,I 

@ Westinghouse 
Hanford Company I SAMPLE ANALYSIS RE QUE Si 

PART I: FIELDS E CTIQtJ 

Collector IV\ • (_ . DQ,,!%\c,:::, ·, \.JJ j 71,-,vw, Q ~QV' 
'1-l'i-~ l I~\~ 

--- DJll! Sampi,d \..; - ~Q -'i ).. Ti,11e 1030 hours 

Company Contact W. S. Tuo~pSQV\ 
I 

I el~phone ( 50'1 137G-~153 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

hOl&,ic,~ i . \ 15 rJ.. n lu,~ S",· I C..Lf - tQ+-c.\ C.-... f="rt~ C....,, \; <' ..... d'{'1r. 
Yt'C; ...._\.,\ iYI~ ., I:, . 

I '.J , ' ' I i · .- No s ~o __,. ' , · 1 • :f.•v_ms =l l!;j~ ~ _Qj -. ·0~1 1, -.·c.,,, vvv--

~()/ . ..,x \ l g!G)') Sa,· i ) ' ' I I 

I \JS~ (L.Q - :,;,4-"~ C.V\ ffc.<.. (..., ~<~u CV\ • 
' ~ ' • \ 

"' ~ . 

"" ~ 
"'- --

"'-
~ 
~ 
', 

"' "' .. ·---· 
~ 
~ 

' ' ~ 
' 

"'- -C , 
Jvppa·r't 0~ +rH. Joo - P,f, l Tc..,t ~jl.j RI/Fs Field Information•• _)Cw-~\~ Co\\~c.+~c. I" I I 

~<Qjp:J. -- ·• •··---· ··------
k.hoi~ ~ ~\ "2- ~- 4 2 C... 

Special Handling and/or Storage f.H4-V\: 3";.,.,,.. Ro~\.,, "".l . ¼o!e.? Sc.w--plc.S c'h,ll~d . 
A,l\ C~'.:~Ji:~S (_L.e, Se(. lab s+t.-k\rf\~\11+ Q~ wo .... ):_. 

PoHible Sample Hazards Sc:-~k. # ( 1·s rcd1occ.t~ : ~
1
000 c..pM . No e2+'-'c..v hc'Wvdc; d{.kc.+-vt, 

Sco'""-ph # 'd-. l S ~~ 'h,i;:ard1.&) c 

PJ\R r II : LA BORA TOR'( SECTIOrl . . 

Received by .j . QC)b~ ,\lS Tille S ,"'- t.i;S ~,e~c;. ... Date S/4 {'1'2-
I 

Analysis Required ~~~ET£~~ t:J~ ~\..l: n=.e.~,c;,. ~ 

•indicate whether ,ample is soil, 1ludge , w~lt'r , elc 
.. U,e back of p;ige for adrli1ional i11lorm:i11r,n •'!'l.11iv'!' 10 1ampl~ 1,,, ,,.,,.,,, 

1301-037 



971135•8.; I 93ti 

Page _1_ of _1_ 

92-06428 
ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER· 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

Chain of Custody Number 200BP1- 136 
ALO CHAIN OF CUSTODY 

Organic -VOA 8067Y5 SOIL 
ANALYSIS REQUESTED SAMPLE DESCR IPTION 

1 DATE 

...f laa:Jqa-
' DATE 

ANALYSIS REQUESTED SAMPLE DESCRIPTION 

DATE 

DATE 

ANALYSIS REQUESTED SAMPLE DESCRIPTION 

DATE 

DATE 

ANALYSIS REQUESTED SAMPLE DESCRIPTION 

DATE 

DATE 

Original - Project Management Office Applicable Test Instruct i on 

TI -2008P- l-200 
Copy - Sender 
Copy - Receiver 

B02~00~ 



97 ~ 3508 .. 193? 

Page _1_ of _1_ 

92-06428 
ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

Chain of Custody Number 200BP1-135 
ALO CHAIN OF CUSTODY 

Pesticides 
Organic-SVOA,TOC,PCB 

ANALYSIS REQUESTED 

ANALYSIS REQUESTED 

ANALYSIS REQUESTED 

ANALYSIS REQUESTED 

B067Y5 SOIL 
SAMPLE DESCRIPTION 

DKTE 

4/a~c;;g_ 
1 DKTE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

Original - Project Management Office Applicable Test Instruction 

TI-200BP-l -200 
Copy - Sender 
Copy - Receiver 

B02-003 



97~3508 .. 1938 

Page _1_ of _1_ Chain of Custody Number 200BP1-1 33 
ALO CHAIN OF CUSTODY 

92-06428 ~In""'o ..... r..._qa=n .... i-=--c ____ _ B067YS SOIL 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER__.-<~~~ .--/ 
~ /' ~ 

RECEIVER ~~ ~-&-_~ 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

802~004 

SAMPLE DESCRIPTION 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

Applicable Test Instruction 

TI-200BP-l -198 



Page _1_ of _1_ 

92-06428 
ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER· 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

Chain of Custody Number 2008Pl -134 
ALO CHAIN OF CUSTODY 

RadChem B067YS SOIL 
ANALYSIS REQUESTED SAMPLE DESCRIPTION 

S / z o l 9L 

DATE 

ANALYSIS REQUESTED SAMPLE DESCRIPTION 

DATE 

DATE 

ANALYSIS REQUESTED SAMPLE DESCRIPTION 

DATE 

DATE 

ANALYSIS REQUESTED SAMPLE DESCRIPTION 

DATE 

DATE 

Original - Project Management Office Applicable Test Instruction 

TI-200BP-l-199 
Copy - Sender 
Copy - Receiver 

B02-005 




